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PREFACE
The Northwestern University team has maintained a
continuing interest In the statistical evaluation of the
composition, physical properties, and surface configuration
of the lithosphere-atmosphere interface. Such evaluation
Is a necessary prelude to understanding the correlations
between remotely-sensed data and 'ground truth'.
Assessing the nature and variability of measurable
variables of the lithosphere still presents many unsolved
problems, In the course of his Ph.D. research at North-
western University, HempkIns autempted to evaluate some
of the more widely used techniques for developing and inter-
preting trend surfaces. In his thesis. he established that
two-dimensional autocorrelation analysis is a useful tool
in this regard - equally valuable in analyzing data for
remote-sensing purposes and for evaluating most other mapped
vari."bles of interest in the earth sciences.
The final stages of preparing this manuscript were
completed in 1969 after Dr. Hempkins had joined the Chevron
Oil Field Research Company, La Habra, California,
E. Ho Timothy Whitten
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ABSTRACT
The mathematical de loelopment and logic for com-
puting a two-dimensional autocorrelation analysis of mapped
data is given. Examples of usage of this type of analysis
for studying mapped structures and testing statistical
properties of trend surface maps and their residual maps
are given. A FORTRAN IV computer program for the IBM OS
360/50 is listed. Operating instructions, sample data, and
specimen output are also given in detail.
p..
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INTRODUCTION
Criteria for recognition of "trend" (signal) from
"noise" for geologic data have been proposed by many workers
(cf. Grant, 1957; Krumbein, 1966, 1967; James (1966); Esler
and Preston (1967); Hempkins (1969)). These criteria may be
generally classified by:
le Fulfillment of basic model assumptions
Grant (1957); James (1966); Krumbein (1966);
Hempkins (1969)°
2. Frequency content of the data (Ester and
Preston (1967); Hempkins (1969)),
3e A combination of (1) and (2) either implicitly
or explicitly Grant (1957); James (1966);
Hempkins (1969))0
It is the purpose of this paper to describe a time series analysis
method for use in testing trend surface techniques for all the
above criteria. This method may also be used to quantitatively
describe the generalized fabric of a set of mapped data and to
study patterns among maps.
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Classical time series analysis, while well established
by the late 1930'x, has been relatively neglected by geologists
largely because most geologic measurements are not readily col-
lected as 4 function of time. It is, however, a relatively easy
transition from the time domain to the space domain using the
classical methods of time series analysis. The autocorrelation
function is one of the simpler and more useful techniques of
studying such a series. Studies dealing with the autocorrelation
function of several types of geographically distributed geologic
data have been presented by Grant (1957), Horton et al (1962),
Matalas (1963) and enlarged by Horton et al (1964), Agterberg
(1965) and Preston (1966) ° Only Horton et al (1962 and 1964)
(1966) and Preston treated the subject for , two mathematical
dimensions.
The serial correlation coefficient was proposed by
Yule (1927) as a test of linear dependence of a given sample
upon preceding samples as
4k
i N—k	 i	
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and (3)a	 a
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x i
 and xi+k are the events at time i and i ¢k respectively,
N is the number of events forming the time series and r  is
the kth-order serial correlation coefficient. If the set of
data values is randomly distributed in time r  will have an
expectation of zero for v 9 0^
Wiener (1930, 1943) proposed that for a given series
x i
 there exists a function
C(t) ° E1XiXi+AJ
	
(4)
which he termed the autocovariance function. He further showed
that if this function possessed a Fourier transform, then
P(w) m	 eiwt C(t)dt ,	 (5)
where P( lq ) is the power spectrum or power density function and
w is the frequency. The inverse transform of P(w) yields C(t)e
If it is assumed that the last event of a series is
followed by the first event, Anderson (1942) gave the circular
definition of the serial-correlation coefficients by
NN	 2
N i^ lxixi+k 1^2 inl$i
pM
rk S
N	 N a
N iai i N iili
(6)
•	 1
F_ 4 _ s
Blackman and Tukey (1959) demonstrated that the power spectrum
could be obtained from the numerator of equation ( 6 ) (the auto-
covariance function) by
rr	 M-1
^r a ®X
L
C0 + 2 1 C  cos(PrTr/m) + CM cos rTrl
P=1	 J (7)
r - 0, 1, 2, 3, aoo, m
where AX is the sampling interval and (m+l) is the number of
autocovariance estimates (C i )a
Cote, et ale (1960) and Horton, et al. (1962) inde-
pendently extended the above equations into two dimensions,
although the former gave the more definitive exposition of the
power spectrum. The two-dimensional autocovariance function
was given by Horton, et al (1962) as
C(r,$) -1(N-r)(M_s)
N-r M--s
I	 L x(i,J )X(i+r,3+s) a	 (B)
i-1 J-1
r, s ffi 0, 1 9 2 9 nua, a, m
where the X i, have zero mean, r and s are row/column lag indices,
and M and N are map dimensions. In the one-dimensional case,
the autocorrelation function is an even function, i.e., the
negative correlation values are equal to the positive correlation
values for a given lag. Unlike the even one-dimensional function,
the neg'
-tive shift cf the two-dimensional function must be
defined as
- 5 -
Qr,-s) - 1(N-r)(M-s) (9)
N-r	 M
E	 E	 X(i,j)X(i+r,j-s) ,
i-1 j®s+1
r, s - 0, 1, 2, oee, n. m
and
C(r,$)	 C(-r,-s) ; C(-r,$)	 C(r,-s) a O.J)
Anderson (1942) developed a test of significance
for the one-dimensional case. Demor.strating for a random
gaussian time series that r  is approximately normally distri-
buted with mean (-1/N-1) and variance ((N-2/(N=1)2), his test
of significance can be approximated by
-1±t
	 (11)
a
1	 N-1
(Cf. Agterberg (1965)) where t  is the standard normal variate
corresponding to a probability level ae If r is greater than
rl , then r  is considered to be significantly different from
zero. In order to define r' for any lag, Agterberg (1965)
established the confidence band about r  by linearly extending
the above equation. Due to the loss of degrees of freedom for
a finite record, this relationship is redefined here as
=1tt -K-2
a
rK	 N-K-1	 a
(12)
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where K is the lag number in terms of the sample interval. For
purposes of this paper, the test of significance is extended to
two dimensions as
=1tta((M-K)(N-L)-2)
'K;L
	 (X-K) (N°L) -1 	 0	 (13)
In practice the autovariance function is normalized by defin-
ing the autocorrelation function as
r(K)	 Ma	 (14)C(0)
and two dimensionally as
s(K,L) a C K L
C(09 0)	 (15)
Expr•assed in this form 41- is identical to the definition of
the serial correlation coefficient. The notation auto-
correlation and serial correlation will therefore be synonymous.
MATHEMATICAL AND GEOMETRIC PROPERTIES OF
THE TWO-DIMENSIONAL AUTOCORRELATION FUNCTION
In general, the one-dimensional autocorrelation
function will exhibit, to some degree, the following charac-
teristics of a data set:
1. Degree of mutual dependence of the elements
in the data set.
- 7 -
2, Presence of harmonic components.
In addition to the above, the two-dimensional
function-will preserve:
la Structural symmetry of the map, and
2. All major directional attributes of the map.
A further property of both funct'.ons is that if
two different data sets are subjected to cross correlation
only the elements common to both sets are preserved.
If one assumes that a geologic response is repre-
sented by:
F(x,y) _ G(x,y) + }(x,y)	 (i6)
where E(x,y) represents uncorrelated residuals, then
E {C(F(x,y))) = C(G(X,y))y E {C(E(X,y))) = 0 (17)
should hold provided Q 2G >> Cr zEo It can also be shown that G(x,y)
need nest possess any particular mathematical characteristics,
that is, G(x,y) may be any type of function. It is possible
I
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in many cases (Cf. Matalas (1963)) to predict the function
G(x,y) from its autocorrelation function. This is, however,
probably not the general case for geologic data, and we merely
seek the autocorrelation function for a given set of regularly
spaced data in order to interpret the geometric properties
of the map. It can further be demonstrated that the data record
need not be composed of continuous data but may also be discontinu-
ous in nature. In this case the autocorrelation function will
still maintain the above described properties. For examples of
the use of discontinuous data, see Hempkins (1969).
PROGRAM HISTORY AND DEVELOPMENT
The present program for two-dimensional autocorrelation
analysis is based on the theory set forth by Horton, et al (1962).
The original program logic was developed for a CDC 1604 computer
at the University of Texas by Dr. A. A. J. Hoffman. Subsequently,
this program was discarded, and a new program was written by
the writer for the IBM 7094 at Northwestern University in 1964.
It was further revised by the writer for the CDC 3400 at Northwestern
University in 1966. 	 In 1966 the program was modified to include
the test of significance as explained in the preceding section.
The present version has been adapted to the IBM OS 360/50.
9
- 9 -
SAMPLE DATA
Several examples of data for use in testing this
program will be given. However, only one set will be used to
illustrate the complete program output.
AUTOCORRELATION STRUCTURE OF RANDOM DATA
Table 1 lists a 20 x 20 array of rectangularly
distributed random numbers taken from Table A10 of Krumbein
and Graybill (1966), The lower half of the two dimensional
autocorrelation function (both positive and negative shifts)
as computed by program GEOCOVR is given in Table 20 Coefficient
estimates significant at the 95% probability level as given by
equation 13 are underlined. As can be seen, there is no
general pattern to the distribution of the significant coefficients.
This is expected for a geographically random distribution
of numbers.
RANDOM NUMBERS SUBJECTED TO AUTOCORRELATION
PROCEDURES
Table 3 lists the random numbers of Table 1 after
those values were subjected to a two-dimensional simple mov-
ing average with a window of 2 x 2 data.unitso Such a process,
C) -Itootl- t- lnr-Imt-
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which consists of averaging overlapping areas of the data,
introduces a positive dependence between the previously
uncorrelated numbers. Figure 1 gives a contour map of the
positive autocorrelation coefficients which are significant
at the 95% probability level. Only the positive coefficients
are contoured as the negative coefficients in this case are
expected to be randomly distributed, as are all positive coeffi-
cients after the first zero crossing (see Jenkins and Watts,
1968 9 p, 160 9
 161). This example demonstrates how one can
ascertain if there is a geographic dependence between variables.
A .GEOLOGIC EXAMPLE
Appendix A lists a 13 x 18 array of gold values
taken from maps presented by Kri.ge (1965) and Whitten (1965,
1967). The values are spaced at 50-foot intervals and are
moving average values of original ore samples prepared in a
manner described by Krige and Ueckermann (1963) and Hempkins
(1969), These moving averaged values are contoured in Figure 2,
Appendix B, in addition to giving a listing of program
GEOCOVR, contains the results of the autocorrelation computations
for the data of Appendix A. The autocorrelation function of
these data is contoured in Figure 3 and clearly shows the
northwest-southeast fabric of the original map. Further,
13
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regarding IC(r,$)l>o2 as being significantly different from
a coefficient of zero, the average structural element of the
autocorrelation function persists for about 600 ft in the
northwest-southeast direction (direction of minimum variation)
and about 200 ft in the northeast-southwest direction (direction
of maximum variation). The length in the direction of maximum
variation is consistent with that observed in the original
data. The length in the direction of minimum variation is,
however, a compromise between the dominant central ridge and
the smaller isolated .regions. Nevertheless, this distance
is probably a reasonable estimate of the average structural
persistence in the direction of minimum variation of the original
map.
Whitten (1965, 1967) conducted polynomial trend sur-
face analyses of the area presented by Kidge (1965). The data
of Appendix A is a subset of that reported by these. writers.
Hempkii=s (1969) studied the use of both polynomial and double
Fourier trend surface techniques for ore valuation of this data.
In Figure 4, cubic and sextic polynomial trend surfaces are
compared with first and second harmonic'Fourier trend surfaces
for the data of Appendix A. In general, the Fourier surfaces
appear more like the contoured data. However, the sums of
squares reduction (SS) is similar for each of the compared cases
for both models. Residuals from each surface are given in
Figure S.
M
4— 15
^I
FIGURE 2
MANUALLY CONTOURED MAP OF GOLD DATA OF APPENDIX A.
VALUES IN INCH—DWT. CONTOUR INTERVAL AS SHOWN.
SCALE AS IN FIGURE 3.
FIGURE 3
MANUALLY CONTOURED MAP OF TWO DIMENSIONAL AUTOCORRELATION
COEFFICIENTS (21 LAGS, SQUARE) FOR DATA OF APPENDIX A.
01	 1	 _ I	 o	 fl 800 FT.
SCALE
LE 70-155
POLYNOMIAL FOURIER
CUBIC SURFACE. SS=56
50
FIRST HARMONIC. SS=E
l3s®
JJ
16
SEXTIC SURFACE. SS=57	 SECOND HARMONIC. SS=74
FIGURE 4
POLYNOMIAL AND FOURIER FITS TO DATA. SCALE OF MAPS IS 650 X 900 FT.
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000	 X®pO ?
RESIDUALS ABOVE FIRST HARMONIC
SURFACE. C. I. = 100 IN.-DV!'`'
O
O_
v%Ov
O
RESIDUALS ABOVE CUBIC SURFACE
C. I. = 100 IN.-DWT.
{
ti
4
r
RESIDUALS ABOVE SECOND HARMONIC
	
RESIDUALS ABOVE SE%TIC SURFACE.
SURFACE. C. I. = 100 IN.-DWT.	 C. I. = 100 IN.--DWT.
FIGURE 5
RESIDUALS ABOVE FOURIER AND POLYNOMIAL MAPS FOR DATA.
SCALE OF MAPS IS 650 X 900 FT.
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In order to fulfill the assumptions made by Grant (1957), these
residuals should be randomly distributed. This implies that
1[(.r 9 s)] = 0 for the residual values, for r + s
	
0.
The autocorrelation functions for each of the
residual maps is presented in Figure 6.
	 It is obvious that
all of the residual maps possess some autocorrelation struc-
ture, the orientation of which is consistent with the original
data. The persistent, ridge in the autocorrelation map of the
residuals from the cubic appears to contain more "trend" than
does the same map for the first harmonic surface. Study of the
residual maps of Figure 5 shows that this is probably true.
Further, as the structural persistence of the autocorrelation
function should decrease a:t the residuals become randomly
distributed, it does not appear that the higher order surfaces
significantly improve the trend determination given by the first
harmonic. The central area of each autocorrelation map is a result
of the moving average process and could never be eliminated by
trend analysis. Considering this, one might wish to accept the
second harmonic surface as the better "trend" description.
Studies of this sort can be used to compare complex
maps between different variables measured over the same area
in order to determine the similarity of geographic distributions°
Horton, Hoffman, and Hempkins used the technique 'to study the
topography of a lake bottom from echo soundings (1962) and to
infer structural fabric and fault movements (1964),
f
`d
^®
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RESIDUALS FROM CUBIC MAP.	 RESIDUALS FROM FIRST HARMONIC MAP.
RESIDUALS FROM SEXTIC MAP.
	 RESIDUALS FROM SECOND HARMONIC MAP.
FIGURE 6
AUTOCORRELATION MAPS OF RESIDUAL SURFACES OF FIGURE 5
ONLY COEFFICIENTS SIGNIFICANT AT THE 99 PERCENT PROBABILITY
LEVEL ARE CONTOURED.
LE TO-158
z ,.
s
t
i
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Hempkins (1969) used the technique to aid in designing a weighting
function for a moving average model. He also used this method to
determine how various data preprocessing steps affected the
mathematical and statistical results of several trend surface
models.
PROGRAM USE
The present version of program GEOCOVR has been designed
for maximum flexibility and minimum user specification of para-
metzrs. All major control parameters are read via a namelist,
COVR, of the following form.
NROW	 - the number of rows of the data matrix
NCOL	 - the number of columns of the data matrix
NFILR	 - the number of rows of the filter matrix
NFILC	 - the number of columns of the filter matrix
NRLAG	 - the number of row lags of the auto-
correlation function.
NCLAG	 - the number of column lags of the auto-
correlation function.
i
I
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;
IRLAG	 - row/column decimation intervals so that
ICLAG	 alternate data rows and columns may be
omitted from the autocorrelation compu-
tation.
IPR
	
- Control parameter for suppressing inter-
mediate output.
IREAD
	
- Control parameter for reading input
data matrix.
All parameters can be defaulted but NROW and NCOL which are
required for data input. If ICLAG and IRLAG are defaulted,
the program sets them equal to 1 and computes only the zero
lap, (data variance) coefficient. This default was used to
prevent abnormal termination of a sequence of problems due
to a failure to specify the necessary parameters for one or
more problems.
The standard defaults are:
1PR e 1	 Suppress all intermediate output,
listing only the original data., the 	 `-
i.evelled'data, the autocorrelation
estimates and map. (See Problem 2, 	 -+
Appendix a )
- 22 -
If	 IPR = 0	 all intermediate printing is given„
See Problem 1, Appendix B)
IPR = 2
	
Gives all intermediate printing but
suppresses the confidence computation.
IPR = 3	 Suppresses all intermediate printing
but gives confidence computation.
IREAD = 0 assumes that there is one data value
per card such as that given in Appendix A.
Cards must be ordered by rows,
If IREAD = 1, it is assumed that data is
sequentially recorded in equal increments
by rows.
NFILC = 1 Assumes that no filtering is desired in
NFILR = 1 which case the filter matrix is *1Q0 and
forms the last card of the data deck. Any
other value of NFILR or NFILC requires
that there be NFILR rows and NFILC columns
of filter coefficients to be read'by a
user supplied format. The format (FILFMT)
is required regardless of the values of
these variables.
i
i
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ICLAG _ 1 ,Assumes all input data will be used in
IRLAG = 1 computation. Any other value of these
parameters will perform computations in
increments of the input values. For
example, ICLAG = IRLAG _ 2 would cause
every other row and column to be omitted
from computation.
Other necessary control cards are:
Title card - parameter name, TITLE, Any 90 column
alphameric list, one card.
Format card - parameter name, FMT. Format of
data, 60 columns, one card.
Filter format card - parameter name, FILFMT.
Format of filter matrix, 60 columns,
one card.
A complete data deck consists of the following:
1. RAMELIST CARD
2. TITLE CARD
3. DATA FORMAT
4, FILTER FORMAT
S. DATA
6, FILTER MATRIX
I	 ;
I
i
All computations are based on data from which a linear
trend has been removed.
TfV3
:
I
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Two examples of output are given in Appendix B.
(The title card was blank for both examples.) All major out-
put headings begin on a new page but in Appendix B have been
compressed to provide greater ease in use. As can be seen in
the first example, there is a considerable amount of inter-
mediate output. This was cons:_dered a desirable option as
the program can also be used to perform spatial filtering and
other types of trend surface analysis by proper design of the
filter matrix. In general, the option IPR = 1 or 3 gives the
most useful information.
PROPER LIMITATIONS
The program is limited to a 65 x 65 data matrix
from which a 30 x 30 autocorrelation matrix can be computed.
The filter matrix is restricted to a 9 x 9 set of coefficients.
The above dimensions were used for convenience and can be readily
changed by altering the dimension of the variables. It appears,
however, that the row/column lag shifts of the autocorrelation
matrix should never exceed one-third that of the data matrix
due to truncation effects in computation.
The linear trend removal routine was purposely written
to involve a matrix inversion and thus to allow for incorporation
of removal of any form of trend if so desired. This would
require changes in the dimension of the variables and increasing
the limits of all do loops within that section.
- 25 -
It should be indicated, however, that trends above the first
order would generally be treated by the program as higher
frequency events. It is, therefore, not necessary to remove
higher order trends unless one wished to concentrate study
/ I
	 on particular wavelengths.
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APPENDIX A
DATA
The following listing of data is taken from a
13 x 18 array whose coordinates were numbered from an arbi-
trary origin. The grid spacing was 50 feet. Each card in
the data deck contained three items:
U The row coordinates increasing southward down
the map.
V The column coordinates increasing eastward
across the map.
X The dependent variable, gold, in inch
pennyweights (in-dwt = pennyweights gold/ton
x reef thickness in inches)
31
tJ V X it V
C 16 312 3 1E LE2
0 17 404 3 17 246
0 18 442 3 l8 2b5
c 19 544 3 :, 's 347
0 2C °23 3 2C 4E2
0 21 334 3 21 448
0 22 330 3 22 401
0 23 440 3 23 315
0 24 419 3 24 246
0 25 228 3 25 275
0 26 101 3 26 301
c 27 120 3 21 2.68
0 2E 145 3 2E 238
0 29 109 3 29 185
0 30 121 3 30 119
0 31 130 3 31 140
0 22 46 3 31 114
0 33 91 3 33 109
1 16 321 4 16 178
1 17 510 4 11 193
1 1E 514 4 lE 215
1 is 4°3 4 Is 294
1 20 470 4 20 448
1 21 394 4 2L 470
1 22 ZS6 4 22 335
1 23 319 4 23 324
1 24 355 4 24 280
1 25 222 4 25 291
1 2t 106 4 2E 327
1 21 114 4 27 348
1 28 154 4 28 292
1 29 142 4 29 2C7
1 3c 139 4 3c 16C
1 31 110 4 31 120
1 32 94 4 32 98
1 33 89 4 33 93
2 If 1@3 5 If 142
2 11 3"e4 5 17 258
2 18 412 5 18 295
2 119 351 5 19 346
2 2c 430 5 2c 417
2 21 4C6 5 21 4c5
2 22 350 5 22 350
2 23 282 5 23 364
2 24 253 5 24 3E3
2 25 240 5 25 292
2 26 160 5 26 241
2 27 157 5 27 266
2 2E 161 5 2E 289
2 29 206 5 29 256
2 30 151 5 30 261
2 31 102 5 31 163
2 32 `04 5 22 1C4
2 33 99 5 33 99
32
u V X U V X U V X
t It 249 9 It 2E3 12 16 168
6 17 394 9 17 236 12 17 303
6 18 352 9 l8 150 12 18 404
6 15 330 9 Z9 77 12 19 395
t 2C 388 9 2C 149 12 20 350
6 21 366 9 21 262 12 21 356
6 22 358 9 22 224 12 22 331
L 23 414 9 23 262 12 23 335
t 24 4Cb 9 24 358 12 2e; 294
6 25 294 9 25 407 12 25 312
6 26 269 9 26 437 12 26 473
b 21 314 9 27 423 12 27 551:
t 2E 336 9 2E 251 12 26 498
6 29 336 9 29 293 12 2; 410
b 30 284 9 30 426 12 30 283
6 31 287 9 31 521 12 31 222
6 '_2 223 9 32 46E L2 32 291
6 33 136 9 33 3E5 33 488
7 16 285 10 16 373 +160
7 17 383 1C 17 342
7 lE 336 10 1E 2t4
7 19 125 10 19 221
7 20 244 10 20 259
7 21 346 1C 21 316
7 22 3t4 10 22 312
7 23 378 10 23 320
7 24 433 10 24 376
7 25 425 10 25 356
7 26 433 lC 2t 4t4
7 27 426 l0 27 538
7 28 333 10 26 409
7 29 336 LC 2S 400
7 3C 342 10 3C 471
7 31 362 10 31 456
7 32 322 10 32 438
7 33 2.79 LC 33 426
6 It 256 it It 338
8 17 25-2 11 17 384
8 18 192 I.I. 18 390
8 1S 30 11 19 371
6 2C 16C 11 2C 382
8 21 325 1.1 21 435
8 22 270 11 22 412
8 23 290 11 23 337
6 24 4C8 11 24 313
8 25 476 11 2! 276
8 2b 519 11 2t 439
8 27 453 11 27 t48
E 2E 2S9 11 28 561
8 29 --.lo 11 29 474
8 30 440 11 3C 468
6 31 4d9 11 31 395
E 3s 445 11 32 404
8 _3 356 it 33 501
APPENDIX B
Program Listing and Sample Output
PRI;CRAY CELCUVR
PROGRAM GECCCVR GCMPLTES A PAXIMUM 30 X 30LAG TNC —OIMENSIONAL AUTOLOVARIANCL
CR SERIAL CLRRELATION COEFFICIENT ARRAY FOR A MAXIMUM OF 65 X 65 DATA
POINTS. A 95 ANC 99 FERCENT CCNFICENCE LEVEL IS COMPUTED TO TEST THL NULL
HYPOTHESIS THAT THE CATA IS RANDOMLY OISTRIEUTEO.
THE EXPECTEC AU1'000RRELATION CUEFFICIENTv C4I9J1v I.NE.J=O
PROGRAMMED FUR THE COC 340C AT NORTHWESTERN UNIVERSITYv
GECEMdERv 1966 EY w. e. fEMPKINS
IPR=O PRINT ALL OLTFLT
IPR=1 SUPPRESS INTEkMECIATc PRINTING
IPR=2 SUPPRESS CCNF	 OLT ALLOW	 INTERMECIATE PRINTING
IPR=3 SUPPRESS INTERMEDIATE PRINTING dUT 00 CCNF
ICLAG = COLUMN LAC DISTANCE IN TERMS JF SAMPLING INTERVAL
IRLAG = RON LAC DISTANCE	 IN TERMS CF SAMPLING INTERVAL
NCOL	 = NUMBER 0	 COLLMNS OF DATA
hRCW	 = hUMEER OF RCWS OF CATA
NFILC	 = NUMBER OF CCLUPhS IN FILTER MATRIX
NFILR = NUMBER OF FUWS IN FILTER MATRIX
NCLA.G	 = NUMBER CF CCLUON LAGS
NR.LAG = NUMBER OF PC% LAGS
IREAC=O REAL CNE VARIAELt AT A TIME FUR NROW VALLES
=1 REAC ALL	 bARIAELES FPCM SA9+E CARD
CIMENSILN X165v65l@CI30v3CDvCCI:C93CDvPI3093019PP4309301 vF19019
1FMT120I9FILFMTI2UDvTITLE120D
OIMENSIUN D(3Gv30)v ZI3Cvi0v UU430001v ZL1309301
OIMENSICN C6EI31vXMI3v3D9YV13D
UIMENSIEN E1401
REAL*e XMvYVvCOE
CCNMON X
C FORMATS—STATEFENTS 1000-1999 ARE RESERVEC FOR FORMATS
C
NAM ELIST/CCVR/jARJ%%vNCJL eNFILReNFILCvNRLAGeNt;LAGvIRLAG91CLAGv
IIPK91AEAU
C
C CEFAULTS
ICLAG=1
IRLAG= 1
IPA =1
IREAU=C
NF ILC= 1
NFILR=1
NCLAG=1
NRL AG=1
C
L
C
G
C
L
C
C
C
C
C
C
C
C
C
C
C
L
C
C
C
C
C
C
C
C
C
33
LCC RLA015vCCVA9EhC=3C01
REAOI5v`CCCITI7LE
1000 FLRMAT 120,04D
kEAD 1CGCv FMT
PRINT 1C019 FMT
i001 FORMAT llhly 9 CATA IhFUT FORMAT IS 6 ZCA4/1D
34J
REAL 1000 9 FILFMT
PRINT 1CC2e FILFMT
1002 FORMAT 1 4 FILTER INPLT FORMAT IS ' 2044// â
C
PRINT 1CC49 NRCkeNCCLehFILRehFILCoNRLAGeNCLAG9 	 IRLAu9 ILL A6
1004 FORMAT (15 9 25h = NUMBER OF RUkS OF 0ATA/I5e2dH = NUMtfER OF LULUMN,
1 CF CATA/15 9 271• = NUMBER OF ROWS IN FILTER/1593CH = NUMbEk OF (ULL
2MNS IN FILTER / 15e43H = RUM®ER CF RCw LAGSe LR = L MtANS ZERO LAuoi/15
3e46h = NUMBER OF LOLUMN LAGS9 LC = I MEANS ZERL LAGS /9159
5	 ° = NUMBER OF SAMPLE INTERVALS IN ONE ROW LAG 4 /
6 159 ' = NLPBER CF SAMPLE INTERVALS IN CNE CCLUPh LA(e '//1
IF (IREAO.EC.I)GU TO ICS
DC 101 I=I9NRCw
101 READ FMT 9 ( X(19J19 J =I 9NCCLD
GC TC 107
105 UC 103 J=I9hCCL
103 REAC FMTe IX(19J)9 1=IoNRCk)
107 PRINT 1005
1CO5 FORMAT ( 1H1e '	 CRI;; INAL CA'1A PATRIX ' //D
00 104 1=19NRUW
104 PRINT 400 9 (X(IeJDeJ=IeNCOL1
40C FORMAT( 1H a 12F IC. 3D
DU 102 1=19NFILR
102 REAL FILFPT9IF ( IeJ)eJ=19NFIILCD
C
C COMPUTE MEANeVARIANCE AND SToNOARO OLVIATION
A=0.0
00 IIC I=.'9NRCW
DO 110 J=19NCOL
11J A =A+X(I°J1
A=A/(NRCkahCOLD
CCRRSC=0.0
OC 111 1=19NRCM
DO 112 J=1 9 NCOL
11.1 CLRRS a=CGRRS Q *IX(IeJ )—A D**1
VAR=CCRRSC/ (hCCL*NbCW — I D
STOEV=VAR**C. 5
PRINT 1007 9 A9CORRSCeVAk9STOEV
1001 FORMAT (/111 4 AVERAGE CF CRIGIKAL
I f UNCORRECTED SLMS OF SQUARES = '
2 ° VARIANCE = ° F15.6
3 ' STANDARD DCVIIATIEK = ° F1590 D
C
C. RkPLVE LINEAR TRENC
C
00 120 I=193
vV 11D=0.0
UC 120 J=1e1
xK119J1=C.0
120 CCE111=0.0
DO 13C 1=19NRLM
U= I
C 130 J=I9hCOL
V=J
CATA =' F 15.6/
F I5.6/
1	 ^i
35
XM/Iel)=X p Uv I)+I*O
XM41e2) = Xb61e2)+ U
XMIIv3)=XPOI1931+V
XN1291)=XM41$21
XM(2v2)=XMIi92)+U**2
XM(293)=XM4lv31*U4V
XW 393)=XMIIs3)
XMI 3 9 21=XMI is 3)
XM1393)3X0l393)+V,fs2
MVI 11 = Xl I eJ)+YVI 11
YV42)=YV/2)*X(%vJ)*U
130 YV43)=YVl3)*X(IvJ)*V
DO 144 K=193
0IV=XM( K$K)
XM4KvK)=1.0
DU 141 J=193
141 XMIK9J)=XM 9K9J)/DlV
OG 144 I=193
IFII —K) 14291449142
142 CIV=XM9I9K)
XM(19K)=C.0
00 143 J=193
143 XM41$J)=Xh4I9J1—DIV*XP(K*J)
144 CGhTINLE
DO 146 1 =193
00 148 J=193
148 COE(I)=CCEII)4XM1IvJl*VV(J)
DO 149 1= 19NRCle
EYE=1
DO 149 J=I9NCUL
AJAY=J
149 x/19J)=X/I9J)-1COE(1)+CCE/21*EYE*CCel3)*AJAY)
121 FORMAT 4/11 8 T1-E CUEFFICIENTS OF THE REGRESSIuK PLANE LF THL DATA
1 ARE CCMPUTED AS°9// 5X9 E15 *895X9E15.89' U 9e5X9E15.d$9 V 9)
PRINT 121 9 COEI l) 9COE12)9CGEl3)
122 FCR14AT 111-19° LEVELLED DATA'//)
PRINT 122
00 123 I= 19NRON
123 PRINT 4UO9 IXIIeJ18 J=IA COL)
C FILTER DATA AKD PRINT
MA=144NFILR/2)'
R8=h&C1a—lhF ILR/2 )
NA= I+l hF1 LC 62)
N6=hCGL-1NFILC/2)
OC 150 1=049M®
00 150 J=hA$N6
T=O .0
OG 151 K=19hF1LR
KK=I+K—IhFLLR®21-1
OU 151 L=19hFILC
LL=J+L-4hFILC/2)-1
151 T=T+FIKvL) *XIKKgLL)
150 X11aJ)=T
IFIIPR.Eb.1.O9.IP0.EC.3)GC TO 153
36
PRINT 1008
1GCE FURW.AT 11H19 ° FILTEREC CATA MATRIX
00 152 1-I9NRUk
152 PRLNT 400 9 (XlleJDe J=19NCOLI
C POSITIVE SHIFT AUTOCCVARIANCE
153 CG 161 1= le NRL AG
U=NRCM—I—I+2
NU=NROM—I+1
CC, 161 J=IPNCLAG
V=NCCL—I—J+1
NV= K OL — J+ 1
;UM=0.0
DC 1bO K= L9NU9IRLAG
00 160 L=I9NV9ICLAG
KK=K+I-1
LL=L+J-1
160 SUM=SUM +X(K9LD *X(KK °LLD
161 CIIeJ)=SUM/9U*V)
IF(IPR.EC.I.OR.IPR.EG.3DGG TO 163
PRINT 1009
1009 FGRP ®AT 11H29 ° PCSIITIVE SP • IFT AUTOCUVARIANCE MATRIX 9 //D
OU 162 I=19NRLAG
162 PRINT 10109 (ClI9J19 J=19NCLAG)
1010 FORMAT 11X910/F10.491XD1
C NEGATIVE SHIFT AUTOCOVARIANCE
163 00 L71 K=l9NRLAG
KK=NROM—K+1
00 111 L=I9NCLAG
KL=NCLAG—Lel
LL=NCOL—L+l
SUM=0.0
00 170 1=19KK9LRLAG
LU=1+K-1
00 170 J=19LL9ICLAG
JV=J+L-1
170 SUM=SUM+X(IL9JD#X(19JV)
171 CC(K®KL)=SUP!/lKK®LLi
IF(flPR.EC.I.OR.IPR.EC .3DGO TO L73
PRINT 1011
1011 FCRMAT 118.09 a NEGATIVE m?'IFT ALTOCOVARIANCE MATRIX 9 //D
DO 172 L=19 NRLAG
172 PRINT 1CIC9 ICCIIeJlo J=L9NCLAG)
C ALRMALIZE AUTCCCVARIANCE MATRIX
173 CNORM=C(191D
00 18C I=19NRLAG
DC L80 J=19Nl:LAG
C(19JD=ClIeJD/CNGFM
1.80 CC(II9J l=CCI Q9JD/CNORM
PRINT 1012
1012 FORMAT I1Hle ° PCSITIVE SHIFT AUTCCCRRELATICN MATRIX
OC 181 I = 19 NRL AG
181 PRINT 10109 lC(19J)9 J=L9NCLAGD
PRINT 1012
IOL3 FORMAT (1F09 ° NEGATIVE SHIFT AL:TOCORRELATLCN MA)RIIX ° /BD
37
0U IE2 I= I,NRLAG
182 PRINT IOLO, ICC(19JD, J=19NCLAG)
PRINT ICse
1021 FORMAT 411-L, 0 MAP OF ALTOCURRELATION
LALL MAP(C,CCvh#4LAGvhCLAG)
IFIIPR . EG.I.OR.IPR . EC .2Jk9L TO 215
CALL LOAF(C,CCsNRLAIasNCLA69NRUMeNCULD
MATRIX 9 //D
215 PRIPoT 1040
1U40 FORMAT (Ili' THIS PFOBLiEM 15 FIAISht% ®1
GC TO 100
300 RE T169h
END
SUBROUTINE CONF•ICeCCeLRsLCeM,N)
®IMERSICh CQ30s3®D,CC130s.3ODoPQ30,3ODoPP(3C#3^JD#0(3U#30)oU0I3Ot3Lb
1	 oL13C93CDsZZQsCt3O1
C CCOPUTE CCNFICENCE [ EST VALLES AND TEST AUTCCORRELATICK' MATRIX
T95=1.960
T99=2.eTE
CHECK = M+N
IF ICHECK .LToL20) GC TC 183
GU TO IE4
183 CALL TLIST ICHECKsT959T991
184 T=TS5
TLEVEL=S5.0
200 CG 201 1=19LR
00 201 J=1sLC
PII,JD=(=1.C^QT+QII^ID+(N°JD-2D`-=0.5DD/((M—JD+QN—iD°1D
K=LC—Jtl
201 PPQdsKD=I°1.0—QT+QQM—ID+(Ie°K ► -211+O.SD/QQM—KD+(N—ID°1D
00 213	 I=19LR
00 213	 J=IOLC
IF	 QP(1sJD	 .LT.	 CII#JDD	 GC TO 202
DQIsJ)=0.0
GC TO 203
202 OI1sJD=C4IsJD
203 IF	 IPP(IsJ)	 .CT.	 C119JDD GO	 TO 205
204 OOIIeJD=0.0
GO TO 201
205 CDIIsJ1=	 CII9J1
207 IF	 (PQ1rJ)	 .LT.	 CC1IsJ1D	 GC TO 209
208 ZII.#JD=O.0
GL TC 210
2C5 Z9L,J1=CCQIsJD
210 IF	 IPPQI,JD	 .GT. CC(1sJDD GO TO 212
211 ZZ41sJD=0.0
GO TO 213
212 ZZ(IsJ I=LC1 4J)
213 CONTINUE
PRINT	 IIC1897LEVEL
1018 FORMAT	 (IH1,	 ® UPPER	 ® F4.Cs	 ° CUNFIOENCE
IANT CF A SYMMETRICAL FUNCTION
00 216 I=1,LR
116 PRINT	 10109	 IPI1sJ1e
	
J=1®LCD
1CLC FORMAT	 (1Xa10(FL0o4,1X11
SURFACE, SOUTHLAST 6UAuK
38
PRINT	 10199 TLEVEL
1C19 FORMAT	 (IHG9
	 r	 LCMEA 0	 F4.Cr ®
	
CCNFIDENCE SURFACE ? SOUTHEAST GIUADk
IANT CF A SYMMETRICAL FUNCTIUN	 0	 //D
DO 217	 I=1oLR
217 PRINT	 ICICr
	
IPP4IsJDr
	
J=19LC)
PRINT	 1014 9 TLEVEL
1014 FORMAT	 41h19 9	 SIGNIFICANT UPPER AUTOCORRELATILN VALUES AT °	 t4.0
Io°PERCENT CONFIDENCE LEVEL S POSITIVE SHIFT	 0 //l
CC 2163	 I=19LR
21E PRINT	 iC109
	
404194/9
	
J#1sLCD
PRINT	 10159 .TLEVEL
1015 FCRBO AT
	416.0 9 0	SIGNIFICANT LOWER AUTUCORRELATION VALUES AT •	 fl..0
Io O PERCENT CCNFIDENCE LEVEL 9 POSITIVE SHIFT 0 //D
CO	 219	 I=I9LR
219 PRINT	 10109
	
IEL(IcJlo
	
J=1rLCD
PRINT	 lOIAsTLEVEL
101b FORMAT	 111.19	 0	 SICNIFICANT UPPER AUTOCGRRELATICN VALUES AT 0	 F4.0
19 O PERCEN7 CCNFICEKCE LEVEis
	
NEGATIVE SHIFT	 0/ /D
00	 220 I=IrLR
220 PRINT	 10109
	
4Z4IcJlc
	
J=I9LCI
PRINT	 10179 TLEVEL
1017 FURMAT	 911+C 9 0	SIGNIFICANT LOWER AUTCCCRAELATICN VALUES AT 0	 F4.0
19 O PERCEKT CCNFIDENCE LEVEL®NEGATIVE 	 SHIFT	 9 //l
00 221	 lmlrLR
221 PRINT	 10109
	
4ZZII 9 J)	 r	 J=I9LCD
PRINT 10309 TLEVEL
1030 FORMAT 11HIs
	
0	 PAF CF	 SIGNIFICANT POSITIVE AUTOCCRRELATICN LUEFFIL
IIENTS	 AT	 0	 F3o09	 0 PERCENT PRUBABILITY LEVEL	 0//0
GALL	 MAP	 IC929LR9LCD
1031 FORMAT	 IIH19
	
9	 PAF CF	 SIGNIFICANT NEGATIVE AUTCCLRRELATIC14 LUC-FFIC
IIENTS	 AT	 0	 F3oUr
	
0 PERCENT PROBABILITY LEVEL	 0 //D
PRINT	 10319 TLEVLL
CALL MAP 40DoZZ9LR9LCl
IF	 IT —T95)	 21.592149215
214 T=TS9
TLEVEL=SS.0
GO TC 200
215 RETLRN
END
SUBRGUTINE MAP	 IArB9LR9LC1
CIMENSIGN AI30930D 9B430r3Ol9lVAL4659b5DrALINE4135)oK:LI211
COMMON IVAL
INTEGER FCL
I:ATA	 BARlIHI/9I;AS1•/1H—/
CATA U92h
1+l 0 2hl2r 26• +3 9 2h+4 r 2l'+5 9 2H+6o 2H+7o 2H+B9 2H+90 2H+X/
1021 FURMAT	 I1X927IA1s3XD/4X1
1023 FORMAT	 IIX9134A1/4X1
KEEP=LP
KEPT=LC
IFILR.GT.121 LR=1s
IFILC.GT .lZlLC=12
NLR=LRA2-1
NLC=LC*2-1
y
ia._
J=IC* 131,BAR1
39
LRC=NLC*:+11
DU 506 1=1012e
506 ALIKE 111 = LASH
PRINT 1C5C
LU50 FURWAT 1/ e CUEFFICIENTS ARE M UL71PLILU BV 100/ 0 AN x INUICAYt-N Ih
It VALUE CF +1.0 UR —100 COEFFICIENTS *//l
00 501 1=IOLR
I1=LR+1-1
DC 5C1 J=l*LC
JJ=LC*I—J
50l IVALIIsJ1 = A9II®JJ D+10.0
LCN=LC-1
DU 502 1=19LR
LI=LR+1-1
00 502 J=1*LC
JJ=LC+J-1
JK=LC—J+1
5C2 1VALl I eJJI = 8111 *JKD*l0mC
DC 503 I=2*LR
ll=I+LR-1
00 :03 J=1*LC
503 IVALQ I l*Jl= Ell*J la1C.0
DO 504 I=2*01
11= 1 +L R-1
CC 504 J=2.LC
504
510
511
512
513
514
505
JJ=J+LC-1
IVAL l 1 I * JJ l =Al I * J if I0. C
CC 510 1=19INLR
00 510 Jal*NLC
K=4VALIIrJI+II
IVALII * JD a K LIKI
IF INLR .GT. 251 GC TC 51L
1A= I
18=ALR
GO TO 511
RRM = NLR
IDIFF= IIO29e-25.1/2.1 + .5
IA=IUIFF
IB= 10IFFe25
IF (NLC .CT.25) GC TO 513
LC=1
LO=NLC
GL TC 514
C NL=NLC
IDIFF=IICNL-25.112.1 + .9
LRC=LRC—ICIFF+5
IC=IDIFF
10= IOIFF+25
lIR=LRC-10*IC+5
PRINT 10230 (ALIKEl11e1=1e11M
00 505 I=IA * LB
PRINT L0219 18"t IIVALII*J1*
PRINT 1023 * IALLRE111*1=191181
Lft=KEEP
40
LC=KEPI
RETURN
END
SQUA0,01hE 7L1S7 (ChECKsAee/
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D19(E(NS1Ch T1149eT2(499TUTAL(41
DATA T1/1.65Te1.664e1..671e1.65b/
r
	
	
DATA T2/2.453o2.423v2.39Ce2.3S8i
DATA TGTAL /30.940.e60.420./
DD 2 1 = 1 jp4
IF (ChECK .GT. TUTAL (119 CC TO 2
A=T111)
B M T211 )
G® TO 3
2 CONTINUE
3 RE TLR(N
END
S
r	 ^
a .r__
0
T
e
O
aaOLL
V
L
Q
••o
LL
0
e^
i
auLL
J
CLW
J
LL
41
b	 0	 O	 O	 O	 O	 O	 0	 O	 O	 0	 O	 OO	 O	 O	 p	 O O	 O	 O	 O	 O	 O p	 0
O	 O O	 p	 O O	 p	 O	 O	 O	 O p	 00	 0	 0	 o	 e	 o	 e	 a	 o	 0	 o	 0T	 T	 mb ^	 MM	 A	 d	 d	 eie	 N	 M	 N	 T	 dr	 am	 r	 N	 T	 Po	 T	 d	 'f	 i	 M	 -0	 M
O	 O	 O	 O	 O	 O	 O	 O	 O	 O	 O	 p	 9
O	 O	 O	 O	 O	 O	 O	 O	 ^J	 O	 O	 p	 C
O	 O	 O	 O	 O	 O	 O	 O	 J	 O	 O	 O	 Oo	 e	 o	 e	 o
.e	 dO	 w	 s	 U	 T	 P	 w	 S	 P	 Tb	 O	 d	 0O	 v	 d	 d	 M T	 d	 T	 wMT	 T.	 N	 N	 S	 M	 d	 d	 S	 d
O	 O	 O	 O	 0	 n	 O	 O	 O	 O	 O	 O	 OO	 O	 O	 O	 O	 O	 O	 O	 o	 V O O	 OO	 O	 O	 O	 O	 O	 O	 O	 p	 O	 O	 p	 O0	 o	 a	 o	 0	 0	 o	 e
m	 N	 O	 M	 .r	 N	 t	 J^	 d	 w	 O	 d	 NN	 N	 d	 w	 P	 P	 Y`	 N	 w	 :J	 M	 N	 ..a
N	 N	 N	 N	 N	 N	 N	 d	 d	 i	 M	 N	 e^
O	 O	 O O	 O	 O	 O	 O	 O	 O O O	 OO	 O	 O O	 O	 O	 O	 O	 O	 O	 O O	 O
O	 O o	 O	 O	 O	 O O	 O	 O	 O O	 O0	 0	 0	 0	 o	 e	 o	 e	 o	 e	 eP	 M	 T	 d	 O	 T	 d	 T	 m	 m	 d	 w9	 S
.0	 M	 M	 d	 m	 -0	 V	 T	 O	 M	 w	 .e	 PS	 T	 N	 N	 N	 T	 d	 S	 i	 '0e	 T	 T	 N
O	 O	 O	 O	 o	 0	 O	 O	 O	 O	 0	 O	 OO	 O	 O	 O	 O	 O	 O	 O	 O	 O	 O	 OO	 O	 O	 O	 p	 O	 O	 p	 O	 O	 O	 O	 O0	 0	 0	 o	 e	 e	 o	 o	 e	 o	 o	 e
S	 T N T	 T	 T	 S	 T	 ro	 N T	 T	 T
0 0	 0 0	 0	 n	 n	 o	 n	 o	 0	 0	 aO	 O O O	 O	 O	 O	 O	 O	 O	 O 0	 C n0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0 0	 p Q0	 0	 0	 0	 0	 o	 a	 o	 0	 0	 0	 0	 0O	 d	 O	 .e	 M	 O	 m	 S	 O	 d	 N	 N	 ..e >T P
	
M O	 a	 M	 M	 -0	 w	 N	 ^ ^	 O ++
T	 N	 T	 d	 T	 T	 T	 M.	 ry	 ry	 T	 d	 T ^7
a
a
O O O O O O o O C O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  ^O O O O O O V O O O O V O O U O O O O V O O n 0 0 0 ^J -
O O O O v O V p O 0 0 V O 0 0 0 0 0 0 0 0 0 0 p 0 00	 0	 0	 0	 0	 0	 0	 D	 o	 e	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0d.O .BP-0Pmp , OTM P d d d PM d Po M d-0M.emm x
m P P o 0 V'd Oe` • POe/' d T d wNP dds°NTOM® <I	 d	 doa d	 d	 TrT ry TTN T ^1d i MT d
V Q N	 4 O O O O O O O O O O O O O O O p 0 0 0 0 0 0 0 0 0 0 _
uz 0 000000 Q 000000000000000000N J
	
L 0	 0	 0	 0	 0	 a	 o	 e	 0	 0	 0	 o	 0	 0	 0	 0	 o	 0 y
V	 u S 'n d O d O d N d m m w d a) T i N V M P m P m N d V n1 .-
oa O NPwOTOmrd P.+Om N^^ V -0 d td MT^m pMP O
u 6 Z 1 U —O
u w a u
m o
WVww V S
	 W0000000000	 O O	 V
.o
T O CQ •iN G Z LQ u u 00  	 O O v 0 0 0 0u 0 0 0 0 V 0 0 0 0 0 V O V O O V 0 0 0 0 0 0 0 V O -0 V` J^
V W o	 0	 0	 0	 0	 o	 tl	 o	 0	 0	 0	 e	 e	 o	 0	 0	 o	 a	 e	 o	 0	 0	 0	 0	 0 N T 16 w  z NO	 d
°$	 m dogMbM V d tMNt ,BMmN-0Tmw MN W M P M M o'0	 w G
^o mgdaT^0 0n oaNMT.mT N^o T	 i	 MNdTTTro e +	 S 7w JLW Z q N Vo ^e i	 9 :^ ^•Q	 a	 W r.e TT v :.
QyZj .')ae OOOOOVOOOOO00000VOnO00n000 0 ♦: r'-	 ma4 uwv. a< e.	 d< 00VOC re 0000V00V000 pV 00 4 -_. av0 tl	 u s —
e-	 u	 J V W W 0 0 0 0 0 0 ® O O O v 0 0 0 0 0 V O 0 0 G 0 & Oo	 e	 o	 e	 e	 o	 0	 0	 0	 e	 0	 D	 e	 e	 e	 o	 0	 a	 o	 e	 o^ N O —Q	 etl g•	 {,9 H OQ -0 V9Q
u V LL	 e.Q —L ro,^dP ro ® MC9M O Mie N d -0N N O O -0S ® O mdeolo k W i ma 't
:1TW,Azkn 9J°'e.o drNMTed"aN^Po.drNNOe1N^01 T .'eedfe,eiNiePnddM J
OL m+Z eE Z W W wZ 	 d Z m d1in e°m	 m a Owd
11;
a=.JZ. A.Jan0000000000 0^0000000000VOOV0 Uu V 0 V 0 0 W< > 0 0 0 0 0 0 0 0 0 0 w o O O p 0 v O O p V V p 0 0 u LL PV m V K V H w ® 0 0 0 0 o V O V 0 0 0 0 0 0 6 0 0 0 0 0 U V O O V 0 d 0 M L '^Z 0 0 a  0 0 0 0 0 0 0 o e	 o 0	 0 0 0 0 0 0 0 0 0	 0 0 g	 p 0 •A
LL L 1y W W LL V. ea d p^ 9 N d .D .p M T r m d d d T d N O d T N o d d M 000n0	 V.f mI P•p MPPTmMMse T M i V	 V..edo®	 014 m M # .Y.•0 o• °°G nDuu O^) V p V O W deoM .d onN NsO^NNNTTTOfl rov eeN NT dtq d on ,! ^V w w wmcc cc Q crW W W oa , y .Jy Nwco mwe I V
a L Z A ZZ 36Z .d O V O O V 0 0 V 0 0 0 O O O O V O O u O o V O V V V W W g 0 LL V
»> 7 7 O 9 0 0 V 0 0 0 O O O O O O O V O O u 0 0 0 0 V 0 0 W a '1 dL 2'wL$X F. r9 t pO0000p000000pOOp000'^00000 :) W ,^J W ,'po' e	 0	 0	 0	 0	 0	 0	 0	 e	 o	 0	 0	 0	 e	 o	 0	 o	 e	 o	 0	 o	 e	 o	 0	 0 W W V Cie p
tl g k tl q g0 p V NM.•odT	 N ® ey ro N P P •® M T.® P cc a-	 42.0m .4O(9L0 u u0	 mM MTmO'o. 0 Pid0P :9090Tcc	 0o.e	 b^ .n dNMmWm on P. P"MNMRifgn	 b.a .o rJ .eN.O	 ^0 NNR1	 ryNNNT dIg M r dN'A >:D92 W
W.M49^ o=Z 9T w
i
42
P	 A	 w M PI	 w	 A	 d	 T	 !p!	 w	 M	 °	 P	 n	 1.•1	 HP	 a	 M	 P	 °	 w	 A	 O	 M PN	 w	 w	 •^	 w	 3	 w	 w	 w	 d	 10	 P P	 .0	 M	 P	 d	 w	 A	 O	 M	 w	 m	 '•	 .7w	 w	 w	 •	 w	 w	 a	 V	 a	 a	 n	 1••e	 a	 o	 o	 e	 v	 e	 oO	 1`	 r	 P	 +	 p
^ ^	
3	 A	 w	 r
o	 0	 a	 e	 e
40 	 .	 e	 0	 po	 m	 A	 °	 P r 	a	 a	 r	 w	 ^•.r	 N	 w	 ro	 N	 m	 m m m d	 ro	 W	 N	 d	 —	 N	 W	 m	 D	 m1 ;	 ;	 1	 I	 ^I	 d	 d	 N	 ° d	 d	 ^	 1	 r	 d	 e	 N
1	 I
e
^^• r	 ^	 n	 A	 w M 8	 a	 W	 O	 W	 3	 a	 'V	 'O	 P	 P	 •fl	 •^m	 r	 P	 r	 3	 m	 .w m °	 W	 w	 A	 P	 P	 S	 m	 a	 'J
•
•	 O	 p	 P	 P	 P	 ?	 C	 °	 •^	 .ae	 N r	 p	 O	 P	 P	 P	 P	 O	
y	
^	
=
/ v	 e	 •	 e	 o	 0	 0•'^	 O	 m	 Od	 N	 a	 w	 T	 w	 O	 M	 w M	 O	 W	 O	 •®	 N	 a	 w	 P• 	wM	 9	 P	 M	 J	 :^	 M	 .+	 m	 P	 r	 A	 P M	 S	 P	 H	 3	 w	 M	 m	 n	 rM
'
1	 1	 1	 r	 r	 r
1	 I
r	 r	 1	 1	 I	 r	 r	 r
I	 I
y\^` r	 r	 P	 o	 a	 9	 d	 N	 O	 m	 S	 a	 m\,	 o n	 A w	 n	 P	 O	 m	 3	 G	 ry 	O	 r	 .}	 :,	 >M	 w	 P 9 	 a	 P	 r	 w	 ro	 P M	 O	 A	 w	 A	 P	 a	 a	 P	 r	 w	 N	 ay a	 w	 s	 s	 s	 3	 w	 w	 a	 M	 M	 ro w	 w	 w	 3	 3	 IT	 a	 w	 If,	 a	 M
,^ T ~ti \0	 r	 w	 w	 UI	 M	 N	 e	 s	 o	 0r	 M	 P o	 e	 e	 o	 p	 p	 eP	 n	 ..r	 w	 w	 w	 M	 N	 r	 +1	 Tt	 N	 N	 1	 ;	 p	 dI	 1	 p.	 ®I	
.3.I I	 N	 N	 I	 .+	 O	 J	 '^	 1	 P	 a
N
1	 1	 1	 1
.^	 M	 P	 ..	 M	 w	 M	 r	 P	 r'	 a	 a	 W w	 M	 P	 M	 w	 M	 r	 P	 n	 G	 9	 tS	 r	 P	 r	 3	 m	 r	 ,p	 a	 9'	 N•'	 S	 Fi d	 n	 P	 P	 3	 m	 ,q	 a	 T	 V	 S¢.	 m	 G	 O	 O	 P	 O	 O	 U	 V	 r	 W	 m W	 W	 O	 O	 O	 P	 O	 O	 O	 ^	 ^'	 D	 1p•o	 e	 •	 •	 v	 a	 o	 o	 e o	 v	 o	 e	 Y	 o	 e	 p_	 r	 P	 P	 OPI .oeP	 N	 r	 P	 ^°	 M	 W	 ^^	 ?	 Ts	 1rr 	 ^	 ••+	 H	 a	 P	 O	 r	 r	 w	 P O	 °	 M	 t	 a	 P	 n	 IIr I	 1	 r r	 .Or1	 I	 I	 I
j S	 ry	V	 9	 a	 w	 M	 r	 r	 M	 N	 A	 P S	 N	 O	 co	 'o	 w	 M	 r	 r	 M	 ^(•.	 .-N	 r	 m	 O	 M	 a	 P	 ry	 w	 N	 P	 a	 M N	 w	 W	 O	 M	 a	 IP	 N	 w	 N	 P	 a	 MH	 a	 M	 e	 S	 Z'	 3	 w	 S	 1	 M	 M	 el n.M	 ^I 	M	 e	 3	 3	 S	 T	 3	 e	 ~	 er - o
1
.^.e	 •	 o	 e	 e	 eM P -_.^^.. 0..
	
O	 d'	 T	 M o	 e	 ^o	 e	 e	 ew	 N	 M	 S	 r	 .^^	 P	 O	 G	 $	 T	 T^O'-.
J	 M	 M	
3	 w	 ^9	 M	 U^ P	 )	 .n	 M	 M	 lfw	 P	 9	 w	 T	 S	 H	 ;n
i M	 O	 N	 S	 .0Nw WM	 N	 O	 3	 N	 O	 N	 S	 1	 ryH	 J	 W	 S	 AO	 O	 A	 S	 r	
r O	 M	 a	 m	 S	 n
	 O	 A	 3	 .l	 J,.
e	
D	 b	 m	 T	 P	 P	 O	 P	 P	 P	 ® m	 O	 W	 m	 P	 P	 O	 ?	 P	 3'e p	 •	 o	 p	 v	 e	 e	 pll	 n	 y	 m	 r	 A	 N	 M	 r	 w	 N	 p o^.	 w	 A	 a	 rD	 eJ	 A	 N	 M	 r	 an	 nl^ 	 A	 A	 3	 M	 M	 i	 M	 +^	 M 9	 M	 n	 1 	 t	 M	 M	 A	 M	 w	 M	 ^^
n r	 7	
i
1
+ O.-+NT S M1 awm MP r^IPMry w $  M w.-+ NPO n +^ V rN!P.gA •Ow W MP ••v •aP MNw SMd1r NP Onr n r r d• M r W W P b^ N N w O r n P w .9 m M r P M W w m r d S M. e W m U I w N N 1 l O n n 9 r b l a m M r T M 2 L11 M S'13 M MM r•1$ M 3M3N3r JA 3 mw mMw V SM,g• MSMHMM 3MalM 3N 3 r 3A 9 W wmM
1
e e	 e	 o	 0	 0•	 o e	 e	 e
°Pn30rym O N0•y 0 a O3 M ONw03NOrnw a e	 o	 e	 e	 o	 0	 o	 e	 o	 e	 e	 e	 o	 aN W proOSO a03 M0Nd103 ryGAn•(^ ,pr Pr d'm r M M M M a M P W P I" 3 3 '^ ° N U` P w `+• P Y) w M M m r M M M M a M n .9 P A .? 3 ••^ d N N P a bl (/. w w M ^^^ .+r r .^ rrr rr	 r	 r	 I I	 I	 1	 r 1 ° °r d ••J d rr d•-^	 ea	 r	 I	 I	 I	 1	 ^I 1 -+
I I	 i	 I	 1	 1	 1	 1 1	 1	 1	 I	 1	 1
F N O O N ^a ^. A a w W M U r N ^• a M .p w N n O P m r M N O O N m S 1" •^ •^ m M O r N	 J M d' n h ^• O	 W r ^rI1 aP T JrM 3Onnp [IM N^'Or M m aw PNrGU r NO P P `DrM`9 .J '°n Ow^I N o 	 a'n J N^')'t.on P n P ^p PT PmmP cIP mONONP NT NPMPw
s	 e	 I	 o	 0	 0	 o	 p	 o	 e	 e A91AP mPN	 mm PmT:70 NO N PNP V:l .	 a^	 0	 e	 o	 e	 0p	 o	 e
M1 •^ N U O N "^ S 3 N r m O r w w r a M r w w 3 T W w e	 o	 0	 0	 0	 o	 v	 e	 e	 p	 s	
.
n°
'ON V 0NO9 J'V dm7rw w.-a a'•1 ^• wlr ^T S D'+I
.O r OMw MP M 3JI0 a a aNNG Mr 3r	 1 wOd] .M P M 3.90 a J) N^yl roy ^O I w S aN r ry r -• r-• rrrr r	 1 r	 d rN r r^	 1 N	 N° ........	
d^N	
I1	 I	 I	 1	 I	 I	 1	 f	 I i	 1	 1	 7	 1
1 Nr_O H mw Lr aP N^°OMNwM 3wNn OP mrJ N^+OOt ®wa n aP Nd OHN .W M3WNr OP n)r L
ryV	 m	 n y m M "'• O T 1^ A •1' P N AN ..^ 'V v	 S M	 w	 M M 1l1 •P r h • W P w N N 3 P m r P 3 w W M r 0 3 r A 3 T ti n9	 awr w1^3r 3n S° Nw N •fN3MS a IMM W Mw awr 	 tr0	 0	 0	 0	 0	 0	 0	 0	 0	 0 .	 .	 .	 .3A
'
"	 e	 o	 0	 o	 s	 00
n	 y m D m N N Nr 3 n M O r rm r 3 a p a A Y P a n W W dy N m m m N N ^• 3 A ^ I O r n ° S a P d n w P a n T.1 w.:J D r,Q M.n r	 3 N r 1 1 •^ aNA mU' wr°3 I M WW m ° a Ivlwr r V N° 1 1 °.ON n m V' wr r S 1 HN I r r	 r	 r l r	 r	 N	 le! ^e N r r r 1	 r IV 1° ..e	 r	 r! °	 Itl	 M r Y° r r 1	 rI	 ^1	 1	 1	 1	 I	 I	 1	 1	 1 1	 I	 1	 I	 1	 1	 1	 1	 1	 1
— NIP Ol 0
. 0 , Nw SM 0 — 1;	 NPv M V• v n r P ,t a r M N P w W 31 w P N Itl P a n p .S W IV M 3 V A r y S w ^a M P C w w a dl P n, rtl T J M1 A S 9T^ O^ O n P r P r P. r m m W O .e V .	 Q. N	 N I d). A p A O A 1J l ° T r P r W D w U r V r 0 • V P "d P N V• G0	 0	 0	 0	 0	 0	 .0	 .0	 o	 p	 .0	 o	 .e •y. ^.. tl • nl +I N M a YI A M^ r' •. A V m J+ 3 0 m A r	 d	 0 o	 e•	 o	 p	 o	 e	 0	 1	 0	 0	 e	 e	 o	 o	 aY' P P M w N nl a w A A m A n-
	
a 3 0 +I n r M a r O
2 n p, ^I P •V P r n 1 9. O N • .+ r	 a N N N d M I d I° M	
I	 I W Mo. p M P N P ^'+ M V• p N° ^+ 1	  a ry N P r M 1 r I W
•• I N I -+ 1
	 1 r I •'' I	 I	 I	 r r N	 °°	 °	 1 °/ N l d l
	
l as ! d 1
	 1	 I	 •'° ° N	 r r	 r	 11	 1	 1	 1at
• 'O NP 3 n w:,me^OPmP aA Sw m n V P91 °p.Nw S .o Nv I 	P.ww W ^OM0P wA.4w W	 u0,	 rn NlnU.h NN wP r a r•- S wm a °P Sr N W rro 0.	 a W e. V lglNN w V• °.Ow,} w W a °P 3 n N 30 r rV Q—A JlmN d, N w N 3 n 3 u .. g .9 w M • N M a w M w M w A 3 A 3 A ® N vn Po w N V' n d w 3 a w M w M w U\ r l Y l M L9 M1 3 A 3 n
0	 a1`me	 0	 0	 0 e o 0 ZM 3 rw 303 r N a O M m. , P	 M	 W .O h a+	 v	 o	 0	 a	 o	 e	 e	 o	 e®	 o • 	e	 o	 0	 0	
e	 e	 0	 vm I N
m	 NS	 w 3 0	 AN	 OM W P +p A m M a M	 wMP W awn Nr
 17 a °w 3 MNr 1 MM	 wd •m orIArF	 r ry	 I	 I	 I	 1	 1	 1^	 I w i MdMPJ NrT W I®^,g J) ° w 3MPo^ 1 ^M •>' wdr03e- sl °N 	 I	 I	 I	 1	 1	 1	 1 r°
4
j	 I	 I	 1	 1	 1 1	 I	 I	 f	 IG
V	 V M W wS n a N1 P V mNw33 w O 1 o0, W °d. M3
.taroMOvl u V MmwS A awwP-JON a33 VIm A OP W w al.l8an usa r MmoMm.p wPN
.
NP +,ma
-1 	? 0 n O NO N VI N O r pro	 -om Om O NO"UI N wfY WAUJp	 awmPoroP3aNMUrhma1901°OniONP NO°Od0°d0 m am ON O N T NJ	 v	 p	 0	 0	 v	 c	 e	 0	 o	 Y	 o	 v	 0	 e	 0	 0	 0	 0 W 0	 0	 0	 0	 0	 0	 e	 0	 O	 J	 o	 Y	 e	 0	 0	 e	 0	 o	 p	 p	 .	 e	 o	 r
f V	 rvN P wOOM 3 Pn1^NNA QI N, PM SM mNMro3ro NNPw OOaI dPA n N NA W NTM 3 M wNMN 3A>	 S D Mm rAPoNyr a 	PH .ONOPof?3 d d).p O.&ro m 3 W M.yr WPoN^da	 P M d]NON P 3r Ja0 SN++	 1	 I -. I° I
	 °	 1	 1	 ° 1	 1	 1	 1	 I N Po d 1	 I ••• 1° 1	 °	 1	 (	 '° 1	 1	 1	 1	 I N N r
^'	 1	 1	 I	 1	 1	 I W 1	 1	 1	 i	 !	 1
I
I
d
i
43
-0 ... d D` N It P N N r P M d9 N M N d m d •Y O d Ni W P
p
 + %A WN P O Olt $ m P alt Po Nt P
oO
m	 ti N.OPN P 'D POId"t W	 W	 ® S d) rOYm? dt P w-0• P mmd	 Nm	 S mmN	 O D' O NOMM99,p °relm o l-m W P.	PO i('J	 di iMN+Y p NJPi de OPdrOONi-0-00 747, & N O0 ° P o m d; O o	 D	 o	 e	 0	 0	 o	 e	 o o	 0	 0	 0	 o	 e	 o
I O O P m -0 P P -0r mT	 M -0 P N P O g m-0 m O O O O O p p 0 0 0 0 .+ 0 0 0 0 0 0 0 p O1E	 P ry M m d	 MP i M d r
	 P P??
m P N N A? m P r P
N N O d A m M p m P
1	 1	 1 1	 1	 1	 1
M yt d M N
	
N S M P N P M N
	
1 m
-0 A r1	 1	 1	 1	 1 r	 1	 1	 1	 1
Ur^. -0MTmM-0Pm PNMmOP MMOd 1+1? i ® OM r N M P NMMM1` mr mmPPOiN iPPNNm d.
.
pp+P OM P
,
ppP YI-0M p-0m00 S MNrMN 1
SS
tNm P -0r ^`OM
P..Na S	 MP.rlM+tr •NI ®r	 ®O^+i	 mm-0w M	 N1rf. W -0fRroNr-0^a0 pu-0tNO^ SN mu , QO
e
i r-0
a	 n m-0
e	 e	 o	 e	 e	 e	 o	 o	 e	 0
M P ®M 
-0 m? m P-0
..090	 e	 e	 e	 a
0000
 pp 0 0 0 0 0
e	 o	 0	 0
0 0 0 0 0 p O U p U
1m d	 N O r d N N r N-0 W r O M N t	 l	 l	 l	 l	 l 1	 1	 1	 1	 1	 1M r M M P M P m P N d P P ^+ P P P O i 0S d ^` N •^ I N-0Pm ?-0N I "INdPmm1	 1	 1	 1	 1 1	 1	 1	 1	 1	 1
m .DP P N-0NONr Urdr NNO W ryP® PPrn+i Po+e MmD` d'bMNPMmv¢ ^n1 NM mrdMm•y d OmNPN^+O Pf.P NPm P.D mPN00 m^mdr M r •^ y0P P r ON r TPNM OrPPr? Od dM P. 	 W W P
.-0.a +dY .Y O .d M M-0 M M -0 inm ?06.)M rf.NJ .	 S ..... M O P M N N m S T P d M r O r T d /. O O...	
e	 e	 e	 o	 e e	 o	 0	 0	 o	 e	 e	 e	 e	 o 0	 0	 0	 0	 0	 0	 0	 o	 e o	 0	 0	 o	 e+	 o	 s	 o	 e
o
o• •rs-,sroPmom wPraNmwin..r 00000000o p 000000000,
T o a m T ^+ 8 Y m m u r m r Po m m r a m 1	 1 of 1	 1	 1	 1	 1	 1	 1
ti s.m-r 1 'r 9.e r TP -0 SP 	 P 4OMrSP m-0 Md	 1 " m^+ 1 NT d.DmPt	 I	 1
r -0 r pt T NM d -0 r Ytry m +r m OPNOp -0r dNPNOP 0 -0 iN W aM m Y -+ Yr
-+-0 N9 V mM P m m r .ym mM M m J rN.e®M .YO dt^ Nd m 00 -0 r 9r O
.A -0r 0M 0 0M ON 4-%A"'Yir OMPP	 ^t iM-0PPoPm-0r PNrmmm^^S YP
a S r r m P Om M P MP	 NNON OO O •-+NMMi mN NNrOrN d J• O rtt
o
P N O N O m P N P W
^.
a	
.	 .
e	 o	
.	
e	 e	 om m m -0 d) m N r M N
e	 e	 +	 o	 e	 o	 o	 e
0 0 0 0 0 0 0 0 0 0
e°	 0	 o	 e	 e•	 O0 0 0 0 0 ^U O O O O
,+t o S P r r T P P m P d M-0 W O m p P 0 1	 1	 1	 1	 1N'M OP d AMN.pM MP dmMMOr -0m
r T m S M d N m ry r	 r m M-0 P r
1	 1	 1	 1	 1	 1
J N mT ommNNm ?d)dmrP mm.e ,.+ NNTmPPOYtmd mrPOmrPMrM¢+. yr PONYMm "'IMMP P -0 Omd m mM mPN'^,,DDPPP PMN-0 J,`rrTM¢O P C m N N M N m N d r i N IV M P m r p m OOP N •D O P i M M-0 O m O r d M 0?
T P N S O O m M M N d p O O M M O S
	 N O r r r m M M r O r r 0 0 0 r T d M-0 Ne	 o	 0	 o	 e	 o	 e o	 0	 a	 e	 0	 e	 e
.. J M M m r S N d 0 r P -0 r M d P m- 19 , O O O O O O O O O O O O O 0 0 0 0 0 0 0N w N S d M d P m M T D. rt d m r p P r N I	 I 1	 1	 1	 1	 1!	 1	 1O N T SP Sr . r N? Pr 1 d0 m.+PdMrr.y NmiTN 1 r .e	 I NmIr .DPP
1 1	 1	 1	 1	 1	 1
? r 0-0 m 0` m o-0 T -0 p P W N i M P r r m-0 m-0 P di O Pttytl N M P m rt m r M m O 1i
r P m D d O M N M-0 m f- d T? m N P d r P m P m r P P-0 m N m O d `1` m O O .p n' •I•i N P r -0-001* d N OmMO.0	 r Mm S	 N N MM riMNO m V r `D M S r ,ft m DS m N d P S P -0d) P wt mM?.t.0 wt	 d •^ ..orNM	 	 NT u0 rr N n d 1'016a e	 o 0
..•r	 vt`p O N 0000000040 0000070000
m O F-0 m N ^1 N m-0 N NON -0 m N m m-0 1 1	 1	 1	 1	 1	 1	 1!	 1T ^` O N O d U T N 0 O N i O r "° O M P O
^+ry mdMS^`	 Td rl r'•tlmdMMN-0
1	 1 1	 1	 1	 1	 1	 1	 1	 1
M P N V• T T M T O P P m d r r 0 O r m P d m r M N O N m M r -0 r? V O ry r O M T
r 9 M m..e NMr m 0 "1 S m1* -0 .r ^ d M N r NNNO +P+r ^+ P S'l`O N m drOO V TNmm-0^+ ?	 -0m mNPm
n d d O O 9 +Y P O N Pm owv.ft woPm r m O P N m 0 m P N m d M d N 0 "0. O O N N . T...
°	 a	 e	 e	 e	 o	 e
. I
'
_	 at Yt P N ro M .S N r r Pr00 P-0N d m # OQOOQOOOOQ X 0 0 0 0 0 V 0 0 u 0r 0 mNTPPTM-0 .mow mM	 PS m ti 1	 1	 1 r I	 I	 t	 1	 1	 6	 1	 1r OrN4 d P•lt Mm ¢ -0 mNP-0M	 m1* x S
m S M w M m	 r S M 1• I N M S S M N N N4	 1	 1	 1 4 1	 1	 1	 1	 1	 1	 1 QL $
= _
U M m ^+N J)M ••^ N.p and d AMP rMMO d rNPP MmPmr PP -0P mMN J m S
w	 u r m^ 0 r • u Y! D` N M U J f +I  •+ r b r N m r M r (t V• d m N m u m. p r u{ I1 O m L N Y W P m^ P m P i
'J	 u m •••. r.a vJP p1 P T V ?'s+1* rm Pi d d N N O MMgrYtydOd^I u d)M "1 d NM p +l m DL	 +`r rW -0 l--0msrP 6 MMmOn1 Y • NwMY "+ .}dddrlr rm dYl r +NMMmrY .•+urr
a	 °	 O	 e	 a	 s	 e	 O Q e	 O	 O	 e	 0	 e° I° O	 O	 O	 0	 e	 e	 e	 0	 0 ^ 0	 0	 0	 0	 o	 O	 e	 0	 e	 e
`+` N m Nr `+-0N-0N r Od W Nm.YrP-0b Q 000 V 000 UO1^ 1	 1 '+b 000000	 0001S	 V •T -0 •Y N V r `p-0N < P m1* mNYl b Pm.a ^ W 1	 1	 1	 1	 1
-0M a r Md P P i M Q P m mNO .•emr 00 W9	 M M N M i^° i^ ^tM^
v rNM d S M'1+	-I1	 1	 1	 1	 1 R ^U U O VJ	 ^ N P •l N `T O P V' .D l7 U w N-0 °+ r P m ..a Yt V N O P V P a P M -0 d V M N m p T IV N V) r rF-	 c ^) -0 Nr?NMWO r M m MMPoMPPdV U uOmmmN^+m dN U d^.mrr N ry nlNm>	 n 1*	 mTmM a d d J N-0m d Om Milt rM >^ P MMdOrm	 i°o P PPr00-0-0d YIrT
'+ P N m ..e ^ r P M Yt r Q r tr N P r P r p D. N 7 P-0 i ^t N V st1 .yt MD
IV O M i m m N r O rtl d S
e+	 e	 e	 e	 o •	 o	 0	 o	 e	 e °	 0	 0	 0 Q o	 0+	 0	 0	 0	 0	 0	 0	 o N 0	 0	 a	 o	 0	 0	 e	 o	 0	 0
r	 M m m w M-0 d N `T i ea O m .p -0 m-0 O M N P h
O O O O p p 0
	
0 '^ A t^ 0 0 0 0 0 0 0 0 0
LL	 NM'YP P`T M m W P {` WMPM W ?—NdOS ?-0 r i ie m"+ -0 d r rf1? MPS? MPoOm tL y
t	 a r M d N N M-0 r Y d d i M M r	 M M M
n	 1	 1	 1! ^ 1	 1	 1	 1	 1! N N
w	 r M d+PoMrod Q+-0r W -0NYtNMmro.arM V OMOmPMPoM f^ OD`Od-0 dMN O da	 '+ N'+10P ^`PN r +.a y M? NOPM+YmMP W OOOmf Po-0' W W.O W Mnld Mwt iMOm •JNU M Y1 -0-0rMOP r m d A i M-0 ++ A O d) ? O -0+.s D'MPPaMM A md) d0 S dA rT?e•.	 U' P? fe P U q •D-0a P .DAMN d mNpPP se OP	 00Ndf `O `D .e d dmNrp rdlt d
°	 O	 °	 O	 N	 O	 O Q 0	 0	 0	 0	 0	 0	 O	 0 0	 0	 0	 O	 O	 O	 O	 O	 O	 O e^ g	 0	 0	 0	 O	 O
s	
-0?n+rooTaTri u a-0P?rnlo?oi ne sl000p00000 a paa000a000o	 -t u`rvNr?m?-e1* w MPpmMi Nr?A w i	 l	 l!	 l r^ 1	 1	 1	 1	 t	 ld	 N N O d -0mqu mA Z d1* M r OM V 4. NeN? M N
	 I M •D A P InM M •f lt: 0rt 1 Po M-0 8 'br	 1111 11111
t;
v $ dd.°\N rrO V rrrMeel l'1rOr1 1 1 1 1 1 1 4 4. 0. 4 4 I
\' `C^S Tx 000 r rN^1 ^p !IN ONlet1 1 1	 o b e• P 8 8
	 1 1
N SON $ NrOrNNM aN dNOr tn
 d1 1 1 1 1 1	 O b e o p 0 6 6
	 1 1 1
a D Y\ $ ^^. r O r •^ d s a .1 lef r r n1 d ^(',
1 1 1 1 1 1	 } e 0 0 a e P e f l 1 1
'^ -0N^\ N.. V Nor D 41' n NON 9+\ D1 1 1 1 1 1	 0 9 0 4 0 0 0	 1 1 1 1
-0-0$ N 00 ^e It #r a-e00 N d'D ,p1 ,oil0 	e s o O b b a	 1 1 1 1
I
1-0 l ^ d N Q N n 1 a^ O r N N O r\ V +l Y\ L D1 1 1 1
	
P a o} o P 0	 1 1 1 1 1 1
II1^ a T r ... M a l a s en .•. O r n\ \n VJ D
^ I I I I b b o 6 a O b a	 1 1 1 1 1 1
11I a+l rON a 111 $ Ie\NN r tlrN d\el '3NI I 1 1	 0 0 4 4 4 0 4 0	 1 1 1 1 1
I\ ~ V 0 0 0 @ N r •-1 O V O r l^• @ \^ D Veo e `'+
	 1 1 1 1 1 1
1
1 1 0 4 0•• o} y O V i r N T d a d$1	 1	 1	 1	 1	 1	 0
I N M d. q^ 1 N r O O G U N ry ^\ I e 1 g N N N1} 0 4 4 e 0 0	 1 1 1 1 1 1 1 1
N D bl pl r0 O•arrN M ^1 n ryrOrr
O 4 0• b	 1 1 1 1 1 1 1 1 1	 O o
-0 0'n NO r NNle1 'el a M ^1NrON d $P 4 0 0	 1 1(( 1 1 1 1 1 1	 ♦ e e
e W 0 b O i° N ^ e a$ d eR Po r 0 "a M$1 1 1 1 1 1 1 1 1
	 0^• O
r r.errmm®rr.drmmearomm
N
6W
u
LL
u
G
z09
r O
r ^
W P
u 7
J WLL
"• J
r Q
J _lJL L
Q N
N e.
^ eg
cu
W®
r O
u
	 u z
a	 LL St
a
	
^z
J4
b 111r9m PNr 8NO W p tl1PN$N d-0O 00°1^P mm DP NfN IgMMMNMIet lel T0 o n e o e e	 o 0
O p 0 0 0 0 0 0 0 0
fN r r a^ O r y 0
r r F O-0 N Y N m RP'P O r r ry N M •^ h
o	 e
0 0 0 0 0 •: C U C
I I^ I	 I	 I	 l	 i	 1
44
3 M d rOrNwl da$^IN r Ory ,® -0••♦ 	 I I 1 1 1 1 1 1 1	 0$ e b
d d NO r NM II y.II pINNrQN; ^.Ob o	 1 1 1	 1	 I	 4	 4 0
b} O .b N M eel e^ N I 
•1 I V O b b O o 0
N N NeelT letNNQ V OO ^ e 0 0 ®a 0
MMP.pP ddP OP
'®O 8 0r t In l^m MmP PPtl000Pg,N NPoMIeJM ee1NN
p p	 0 0 0 0 0
	
0OO OOO OOOOp
,p rorOmOP Ir PIeI
^e 111mNdrP^9r0
as aNl u\In minNsNroNroNNroNroN
n p o o e o 0 0
0 0 0 0 0 0 0 0 0 0
r r s s n a .^ •: ^.:.
M'^Ad $f +' C 4fN NlVNNry NN^: •.
o O 0	 0	 0000 V00 VO V;l
I^	 1	 1	 1	 1	 1	 1	 1	 1
O mm mm 0 ^ 9:/ u
P P GUG r.+r^r yn.
e e o	
. . . V :'0
O O O V O C O^
1	 1	 1	 1	 1	 1	 1	 1,	 1
O ^$rpmtll Ul $00 ^.'^ rr$ mr 9r T 9'^
rr r NNNMN Nr O w r w S m >7 'D ^"
^I^ N N N N N N N N N No	 o	 e	 e	 e	 o	 e	 n ^V r .e	 -^ -'o a e r e r
x  00000 1`0000
^
O	 00 p 0 9O O -^1	 1	 11^	 1	 1	 1	 t	 lOLL .' LL
J J
' Q 4u 1(1 a,rPOm-0mIe\ C V PmmP Pmm O ^
..
NIl1r O rNr	 P ^, arnumiaaain;a roPPPOOGO^m zh ne	 r r N N N N r r h r r r r r rW . e U o
Z O A 0 0 0 Q O 0 0 0 ^ 0 0 0 0 0 0 0 '.7
= R I	 I	 I	 I	 I	 I	 I	 I	 I	 IY AH N
4 4
mdPln Ma Penrd rmin rno-0rI+`r-LL NNerO N$ d drlel W A m r aw V' -+""
•, rPPmmmOmmr O ^1 ^I ®d as 1\.n
. . . .rrrrr . -e .. .	 .	 .	 .	 .r
^ o	 n	 e	 e	 o	 e	 o	 0	 o b.. e	 e2 0000000000 E O 0900'-^ 709 ^
4 4 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
O O
J® .00 $'^ 6 rV` $N ,1\ V NhNr Nu \ y. V r r.Pro $.Om O V Or O !1r V rv inw .. ..-.e. lP ,^,® y -0P ra -0 a e. NN^\'^A ^+^\ a a -.
In r r r r r .e r r r r N r r r r r r r r r ti
< e	 o	 0	 0	 0	 0	 o	 e 4 e	 e	 o	 o	 a	 o	 e
W U O O O O V U Q O O W 0 0 u 0 V 0 0 u 9 :^
= d I	 I	 I	 I	 I	 I	 I	 I	 I	 IY e.
o ^+W Nmr ln$na+\nrn0 dr0+1-0ara9aW r 111 n\ r W y P OJ V a .p W r n1 1fl r P U r WW $Id1M n\NMMN /^N W rr.V y V V ry ^\ •^ -:Iv' ^0 OC - 0 nc V r r r	
rIt
a	 .	 .	 .	 .
o	 e	 e	 o	 e	 e	 e	 o	 e	 e 4 o	 e	 o	 e	 o	 o	 e	 e	 e
LL 0 0 0 0 0 0 V O V O LL O V U O O O U O	 :J(Y 2 1	 1	 1	 1(	 1	 1	 1	 1	 1
N IM
W WV ^` O "^ "' ° P \". 0 0 n\ T\ V r N a^ I^ r 9 V w -.Z I1\Na-0 r V OP rr Z Pr^\Y\r J "^ ^J ^. '.:W 1.1 $ da $ a11e $ M d W •1 r rrr ryN:• N
O r r r m r r m r r r u r r r r r r s e r r
<+ o	 o	 e	 e	 o	 e	 o	 o	 n	 o r o	 e	 e	 e	 r	 o	 a	 o	 e
O O O V O V O 0 0 0 LL O O O O O O V O O z
a
1	 1	 1	 1	 1	 1	 1	 1	 1 
I
D3 V
0
111 e'1 M pe1NPl'lOrn\g \1\ P W 7 V GPIs D D^a. Nd+)mPrNrPeN P Nd^wrNa r„r l^M W1N a1 P'1$ $$ RT 000 Ur rrrrr
.a .a sfs r..0-er..I-^.	 .0 . 0 a0 . 00	 0000 ..a
o	 0	 0	 o	 c	 o	 e	 e	 o o	 o	 e	 o	 o	 e	 a	 n	 a
0000000000
 WW 0 0 0 0 0 0 0 0 0 <^CL
^
=O 1	 1	 1	 1	 1	
1/	 1	 1	 1
^ d
i .
•	 I
45
r
y1P O.pN OO NOc oo
NJ.
m	 LMd MP toMO
OO^4000000000000cooaa 44M0000000 00000004azee	 e	 e	 s	 o	 a	 o	 e
0 0 0 0 0 0 0 0 0 0
o	 p	 e	 0	 0	 0	 0	 0	 0
o O o 0 0 0 0 0 0 0
o	 e	 o	 o	 p	 o	 0	 0	 0
°e O O O o 0 o O O o
0	 o	 e	 e	 o	 e	 o	 o
0 0 0 o c o 0 17 O ^v/1 1	 1
n re^JM aM b e,eP POD mf^'tJ
p	 ^m00	 V000W	 P
p
TIAMOOOOOOO PNG0000000 000000vNatc
p	 s	 p	 p	 p	 o	 p	 p	 e
0 0 0 0 0 0 0 p 0 0
e	 p	 o	 p	 o	 1	 o	 p	 o	 p
0 0 0 O O O O O p 0
p	 p	 p	 o	 p	 p	 o	 e	 p	 p
0000000000
o	 e	 p	 p	 p	 o	 e
O O O O O O O O V O
t	 l	 l 1	 1	 1	 1
^ Y f-LL LL W
b 1/\m 0. S S InmO W eP N O o N 00i01
0 W NP P 2 n
0000 Q O M111 a u\ W Oo p 000000 0 W 81e\ 00000000 C 0000 M a r : a0e	 e	 o	 g	 o	 0	 0	 0	 o
0 0 0 0 0 0 0 0 0 0
i
r
e	 o	 o	 p	 o	 o	 e	 e	 e	 e
O O O O O p O O p 0
D
H
o	 o	 e	 o	 e	 o	 0	 0	 0	 o
0 V p 0 0 0 u 0 0 0
W
•D.o
o	 0	 o	 e
O O O O o U g 0 0
e-
N 04 UO0. W8 WP N O P O d PoPod 8o '^ N 
^+'N ti
omml^amY+	 oa. e.J W mr 9 N0 0 0 O Po I°1 M d M N W 0000000000 W N N 0 0 0 0 4 0 0 0 0 0 0 0 O V J 1n a J•
w
e
00e0oo^o0. `.0 c000^oo70 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 d d 1	 1	 1	 1J
W V
W
`Ju
a
m P P q W W W 'nP P Y\1`:T rJ 0\ a O m m a r r+' 0.i.a	 $^' o	 N	
-T N a 0000..R1 ^\ Al OOO LL 000 0000000 LL OOOOp 00000 W OOOO^^ o b w, O r
e	 o	 e	 o P e	 e	 a	 o	 0	 0	 o	 a 0	 0	 0	 o	 e	 o	 0	 0	 o Yo0 0 0 0 0 0 0 0 0 0 O '^ O O O O O O g 0 0 O 0 0 0 0 0 7 0 0 0 0 O 0 0 0 0 0 0 0 0 0 ^^
V ;^ V 1	 1	 1	 1	 1	 1
a m	 tr a pa ++V Po u uIL M^ enmoN1{\m aVasJm n-	 1^m r P ^ m N ^ W a1J+ b ^oNmT
O . +ro rfq B ^I N U 00 D 00006 V OONM 6 0000C 	 V O O V O ^p IV Ie\ `T b ^.9o0	 o	 e	 o	 ^^	 a
7 0 0 0 0 0 7 0 0 0 W
  0	 0	 0	 0	 0
   0 0 0 0 0 0448c;
0	 0	 0	 0	 0	 0	 e	 o	 o
0 0 6 0 9 0 0 0 0 0
p
N
0	 0	 0	 0	 e	 o	 0
O O O o 0 ^j O C O o
P 1	 1 P P 1	 1	 1	 1	 1	 1	 1
LL
Z
a
1-
N
D
J
9L
u
Z
O
u
z
v
6
n
N
r b
Q
eg
J ": s Y\ NO haeV /^ Ym09 N Nm !aU
y M b N J M 0 0 0 0 j o 0 0 0 0 0 o G M b 9 0 0 0 0 0 0 0 0 0 00	 0	 o	 e	 o	 e	 o	 e
0 0 0 0 0 0 0 0 0 0 J! o	
0	 0	 0	 0	 0	 o	 e	 o
O O U u 0 0 0 0 0 0 Q
0	 0	 0	 0	 0	 0	 0	 0	 0	 0
V O O O O U O O V O
> t	 1 i
Z YO „Vp
S N'N•+OM
•n
Q OW'aM a'A
'J.(1 V\ y P Y\g a d.}Mp u V O V .JW bOdMu0 V V Ou^p M bin W VOU00u0 V V ^.1
e	 e	 e	 p	 o	 0	 o	 e	 e
0 0 0 u O p 0 0 0 0 K^
o	 0	 0	 0	 e	 e	 o	 0	 0	 0
0 0 0 0 0 0 p 0 0 0
^¢
o	 e	 o	 e	 o	 e	 e	 o
0 0 0 0 0 0 0 0 0 0
O 1111 OV kiO 8
h. a.
N u P 0 6' ^ P U\ a b °^ A 1v ^V V yN1 ^\ s+MbN K .O '0 qlP N N \T Oa L y M ro O V O 0 u KW MNb.aO O V O u V M b u\ O IL O V u O v O o Iv b b
 
o	 0	 e	 o	 0	 0	 o	 e	 e
C;000008000 uV 0	 0	 0	 0	 0	
o	 e	 a	 o	 0
^
0	 o	 e	 o	 0	 0	 0	 0	 0	 o0000000V60OO OOOO^OOt^
b ^
d
u V U1b V W PoGo td A TNObuV V O m
o arP w16 g m®$w PMT ^^dMPO n 3^000000 oa p00000Nd.00 o OUOOVOrabdl .lP
e	 0	 o	 p	 0	 e	 o	 e	 0	 0
-Y 0 0 0 0 0 0 0 0 0
y
O
o	 0	 0	 0	 0	 o	 e	 0
0 0 0 0 ®O O 0 O O
a
O
e	 o	 0	 0	 0	 0	 0	 0	 o	 e
0 0 0 0 0 0 0 6 0 0
a
IA
1	 1	 1	 7 W
P bON^p 0 N'^1	 +1MOaNT ^J J
,/	 ^Tbu\oNno7 CCNNM e +\NN h2	 e o 0 o e	 •	 o(^	 O V O O V o U 0 ^ J U
Z7
P I r a N m I n
da^\d t NIny	 mNa1 +1m y.J OU V
e 000u000^oo
1	 1	 1	 1	 1	 1
7
7$	 M ro m V nl -Jb u\m•^..1 'A
c	 I°olsua ay	 n b M r 1 ro .e v^ V 0
L	 e o 0 0 o e o	 0 0
^ u 0 O O V 0 0 0 0
J	 1 1 4 1 1 1
a V 
P a b af1 ^1 b^ N
m o^wlpVbugouo
V O O O O O O O O O
>	 1 1 1 1 1
A
a
f
a
GJ
Q
z
Y
uJ
u
Q
W6
a
2
of
P46
1
J
J
r
J
9
9
JY
a
y
U
Y
0
P
O
a
1	 ,1	 ,
s O O s O 0 0 0 0 p O 0 0 0 0 0 d d 	 1b e ^ 1
1	 ^1	 p
+± ®O o 0 0 0 o p p 0 0 0 0 0 b 0 b
^	 11 J
a p O a p p p p p a p p p 
p; b O r i J
iI
I
IoOVOeo O000000rommdmPol1	 e O b OOP i dI
1	 1 m
I ¢O O U o O V 0 0 0 OOO alm mr1000 SI	 ♦ b 0 e1
1
0 0 0 0 0 0 0 0 0 0— N NI d m N O p 0 j YO b b b 0 61
u1 090000000 V N IN1	 I^ d u^ y NOO p0I	 e a a e e b e	 1 s1	 ,1 n
O O O O V ^a O O O O O O O e e
	 4 ro ^O	 e
1	 11 a
O O O O O O O U
	
0 0 0 0 0 1
O e 1 0 o e
I	 1N
^ I G OO'.^ 000 3P f^ MP d 0000 pp0 1
W
^a 1	 e ®aae	 1 ^ °'
w
..' I	 11	 1 IL
^1 O u O O V N m d, t) 1^ N^ u O G V O O V 1 O m
'+ I	 8 4 o b O s	 1 u LLLL^ ,	 1
^
1	 11 O OJ I 0 0 0 0 U w y d	 d m O V O O V	 p U 1a0 4 0^ e 0	 { V
^ ¢ O
^
1
1	 1 u .+
o v o u
a	
e:+ o o l+ o v u o o u 1 is ,o	 bim 1 O ^'V IO 1	 ! C 00
m '• i 000ae^eoo °000000000^ ^ qp
no 1	 1 maO I 0 0 0 m m m -. 0 0 0 0 V 0 0 V 0 0 0 0 ,. +„,^,rs;f,oO I	 b e e e	 1 V LLqm
J M 11	 0 t dWCL 0 1	 1 v 7
-J 1 Nm y 1111 •+uoouou0000auo o w ^ Jr. ¢ 14 e o e o 0
	 1 G P ^{J^ 1	 1 J 9
a
^	 1 e.w
^h o o p 0 0 0 0 0 J O 0 0 0 u 0 0 0 •C 1 t YW !	 b	 0 1
~H N 1 d1 LL Inw 1	 1 m W
V i m o: u o o 0 0 0 O O O O O V O N d d l g N ,eb b O 1 V 1° d
1 j^^ w y^jw1 v O
s
I O V y V 0000 V OO V O0Y myll^d /1 LL
w I s a r	 O O b 0 / y b,=.o
m
'	 1 Y.LL
w
1
® W XO 2 1 ®VQ I m—m m.+dvmel gg mvmemmv q ^ 1.8  41
m r—_ m m m m m m— m— r m —_{
1I
O O O O O m N m d d m 0 0 0 0 0 0 0
	
1 1 1 1 1 1	 II
^+Pomm ymm	 10 0 0 0 1 1 1 1 
•
1 1 N O O O U 9 O O;
1
OOOO NmINm N•`IOOOOOOOUO1	 1	 1	 1	 1	 1
N N N m m lq N Po O O D 0 0 0 0 O 0 u 0 i
11
•9 $ d y I'I Po g 00000 0 00'^ 0071	 1!	 1	 1	 1/	 I
U11 Auly M ; 00000000 O 00 N ;
N ^9 u1 d N000000000 0 00'^ y 1
	
1	 1	 1	 1	 1	 1	 1	 1I
I
u) Outd m00 [:0000000 r r.^ yr
I I I I I	 V I I I
N).0 N m 00 0 0000 000' "+J /' D
	1 	 1	 1	 1	 1	 1	 1	 1
O g y o 0 0 0 0 0 0 0 0 0 0 O O s 0 0
	
1	 1	 1	 1	 1	 1
1 .D I}IyNp000 V 00 U •700 ^ Ir L p
	1 	 1	 1	 1	 1	 1	 1	 1	 11
1
1 to y m — 0 0 0 0 0 0 0 0 0 0^ S^ r a
	
1	 1	 1	 1	 1	 1	 1	 1	 1	 1
1 M'm V 00'JOO V OOVO V'v y r u r 1
	1 	 1	 1	 1	 1	 1	 1	 1	 1
	
1	 I
	
1	 1
	
1	 1I mNOOOOJOOOOOO^ m s+af 11	 1	 1	 1	 1	 1	 1	 1	 1	 11	 1
r
I C 000000000 V O.+N^^I 9 S S Y I
	
1^,--_	 1 1 1 1 1 1 1 1
O V V O V I:0 00OO^+N V ° i ^ ^ v v•v
	
1	 1	 1	 1	 1	 1	 1	 1
CO V 000^^ OOON m mmN V v )!^
1	 1	 1	 1	 1
C.O O O O O O N m^; m m; e :^ J ^ •^ t
tI
OOOOV OOm dddmN^+ OUD 0 •J I
I	 I	 I	 f	 1	 1	 1	 1
mg g mgmmmmmsfmpmrr-r-
P	 O .f N
J	 ®wp
0000000-:10v
        
	 t J M 0 0 0 0 0 0 00	 0	 e	 0	 o	 e	 o	 0	 o	 a	 o	 e.	 o	 0	 o	 a	 o	 e	 o00000000nn	 Q4?0000poo
N w P	 T P i
0000000u^„joo	 mM^lmv000cooc0	 o	 o	 e	 o	 0	 o	 s	 e	 o	 o	 e	 o	 o	 . 	 e	 e	 e	 e
0 0 0 0 0 0 0 0 0 0	 O O U G O p O V p 01	 1	 1
LL
wmP	 a
N O O	 N
0 0 0 0 0 0 0	 a w	 W	 O O O O O O O O p U0	 0	 0	 o
+	e
	
o	 0	 o	 rDe	 0	 o	 e	 o	 D	 o	 e
oa000aoovo	 ouoono^oo^
w
Oo.
rooPD
w r p O
	
o
NAM O	 J00600^IT ] '01 0 	 W	 0000000000d	 0	 e	 a	 a	 o	 0	 0	 0	 0	 9	 o	 e	 o	 e	 o
O O O O D O 0 0 0 0	 'W	 0 0 0 0 0 0 0 0 0 0J
WV
P P-M
O O O o NM m OM o o o	 16	 00000000000	 0	 o	 e	 o	 0	 0	 0	 2	 0	 00000000000
	
o	 e000000^ou
u
T
GWmaPao
	 u	 N•+•P mrPAi i r A i	 W	 G w•
O O N M i M N 0 0 0	 0	 0 0 0 0 'y 0 0 0 N M
O	 o	 O	 e	 O	 O	 a	 O	 e	 O	 a	 O	 d	 O	 O	 O	 a	 O	 e0000000000	 P	 OOOOp00'.^0 I
NQi M ^ w N 0NPi m V 3	 •^^'
^MN ^uolar00000	 ^	 00000000^.+
o	 e	 o	 o	 e	 o	 o	 a	 o	 e	 J	 o	 0	 0	 0	 o0 0 0 0 V O 0 0 0 u	 ^	 O O O O O o
v 
Oe p V 0
1	 1
8
.prNCP	 e-	 T n ^
m N M O ^ I 	 a	 n Y'^
wwaFa^	 J	 'JT^+jiij M 0000V	 W	 VOU V'JU OqJ.••0	 o	 e	 o	 0	 0	 0	 o	 e	 e	 Y	 0	 0	 o	 0 00	 0	 o	 e	 e0000000000	 m	 0000aiuu -D
J	 1	 1	 !
7NI•dPON	 a	 M1f!Y9
V V m M M	 r 1 v vPww j V	 2	 ^^'JV rPW epMNO V00V	 W	 pOVO V V N^ a ' O
0	 0 .	o	 e	 o	 o	 e	 o	 o	 '{	 o	 o	 a	 o	 0	 0	 0	 0	 0
ooaov00000	 a	 ^a000000^-od	 1	 1	 1	 1
w
zaOOwi 	 V	 .r vv1.
04.oy a	 U.	 ww^^nvPt^+oovpoo	 =,	 0000DON3O ^
^ 0 0 0 0 0 V 0 0 0	 49	 O O O p 0 0 0 0 0 0
m	 1	 1	 1	 1
r
g
LL
W
W
m
0
DCL
d
W
W
u
2W
0
LL
0
i-ZW
uSW
P
P
ba
wOMMwMPrNm
P P i r A N t M i rP mPOp.O alrOmsaiw,Awwwwi0 o	 e	 o 0 0
0 0 0 0 0 0 0 0 0 0
N N r A P r m m N Pr OrwP T j T:D TNNTTA1iM MMTMMI M M MM
0 0 0 0 0 0 0 0 0 0
NrmPioemwiaamM M j w n O JaMMwIMM TTM
O o 0 o a 0o 0 0 o egogooqooqo
wmNF ^o M PM a i
P M m Po A r i P A M
N N N N N N N N N No a a o
D O O O g O O q 0 0
47
	
Pma — owt, w 4m	 amr'OPOtwOr
	
O aNW MQ W Aom
	 raNPNml.)w ar
	
wm! W M A 0O000p m 	 04P A m® P P P Pme,
	j i i i i M	 ro N Po NNNNNN N
	
C; o 0	 0 0 0 0 0 0 0 o e e
	
O C; 0 0 0 0 0 0 0 0
	 1 O g O O q 0 0 0 0
J	 O^ P!NP Os0 za O O N
	
P oM"i m NaP NwwrO ON
'O •-0 m	 PP	 G G G P m P P P O O O r r +r
•-	 N NN!yNMTM N N M1 .r .erNPoPoNNNPo
j' 00 0000 0 00 V O 000 o O ^ o® o
JQ JCV.	 M1 n ^0'' mPP
.V.. O PMF ONm a PMT+!	 P O P w .4N'r N.D YO	 a	 w O M P O	 M1 P b rWSW mPPmaa	 N N NN NNNNN N ¢H M1AM1rr rr ,gr r.e ear
u	 e	 e•	 e	 e	 o	 e	 o	 eS	 0 0 0 0 0	 0 0	 0
W e.	 e •	 o	 e	 o	 0	 a	 e0	 0
s
$
8 00000000001!	 1	 1	 1,	 1	 1	 1	 1A a
.n N
Q Q{ O u1 PPT.ONwm PPO-+.aPMPPm
-^	 5101 aPNw OONN LL SF"° iPPNMMIO^	 ryM••1T.A jiS i !°1 .7 ww a aaaPAAAN N N N N N N N N N r r r r r .y r b r b
`	 e 0 0 0 00	 0G0000Q' ~2 0000 09 00 0000 00
1	 1	 1	 1	 1	 1
	 70
	 1	 1	 1aY Z
3 Q
U	 •p -• Ju•M w ® i r S V O iN 0M1M!nti P m
-,e y y r i J P P d Jl N w m r T O m P P AN NryroNNr e- iyiw.w www ww
'n	 N N V N NNNNNN yl rrr rr r.,p ea earQ	 .	 e	 e	 e.	 o	 e	 o
uQiu.	 V O O O O O O p O V 0 0 V 0 0 0 0 0 co 02 i !	 1	 1	 1	 1	 1	 1	 1	 1	 1
JU V1 y
a O O w NTw NNN aNm	 m  •JPr'aMWPrNNNr a Na•F OIV a1Aw^w
•J 	 y 0000 r rr V O W =eMM jdT i i iiiJ	 NNNNNItlN Na V rr.grr.e om rrQ	 0	 0	 0	 0	 0	 0	 o	 e	 0
•	 U p 0 0 0 0 V O V 0 aLL
o	 a	 o	 o	 e	 o.	 o	 0
g 0 0 0 0 0 0 0 p u
3N H
J WJ	 sO a 9 m w w M V M M1 r w P r O N N w., W -I2	 u. m ri' QDm P P W P C i	 P rM O m P P Mdl	 V ®PPP PPP Pm W NNMM MMMagMm NV	 rrrrrr.orrr V rrrrr rrmeye0	 0	 o	 e	 o	 e	 o	 o ..• e	 e	 o	 e	 o	 0	 0	 0	 o	 eLL	 O p 0 0 0 0 0 0 0 0 LL 0 0 0 '^ O O O O O V
j 1	 1	 1	 1	 1	 1	 1	 1	 1	 1V
u u
r	 aNPwPPOmNM 0P Mt	 14
^	 ^^nwaameOm aP w APeyiayorrm
^.mq G .Per r rrYJ b C ^ d b< eM0	 rr0oc	 o	 0	 0	 o	 a	 0	 0	 0	 0	 o ge 0	 0	 0	 0.	 0	 0	
,
0	 0	 0	 0
a	
0 0 0 0 0 0 p 0 0 0
a
O O O O O O O O
4	 40 C2, 1	 1	 1	 1	 1	 1	 1e d
OO	 N anP
0-00000000
	 00000000,010
e a e 0 e e V e e
	 0° 0 0 0 0 0 0 0 0
-+c000000 0 0	 0000000Qoo
48
---
N M	 P m M P
O w0	
®h PNn on In000000G0	 OOOOpOmM O,p
00000^iocipo°	 °	 0	 0	 0	 00000000	 00
r
6% fftiIII
1 	 1	 1
ti
a -°	 ue m0 coosm -1	 to	 0o in m0an 'L	 OO U1 OroS M 000 p 0000
	 OOa OO m J' U1 'B ,®
O O O O O p 0 0 0 0	 9	 O O O O O V O 0 0 10	 1	 o	 W	 °	 0	 0	 0	 0	 0	 0 p0
^	 I	 1	 1	 I
Q
O
w
S	 Z	 m N e N isN	 Aedm Pa
v 0 0 0 0 0 0 0 0 O	 W	 O O O O O N 3&i,, mA
00080080,;8 	 iu'	 000000 O O O O
J	 1	 11	 1	 1	 1
W
V
z
W	 I^PInnNO	 rmminm
000Z oo 0000	 2	 pOOpOm3 1n JIt\0000000000 
	 U	 p 0 0 0 0 0 0 0 0 0
u	 1	 1	 1	 1	 1
6
W
u00000ca0uo
	
®	 oouIoNw3i ,'°g00	 o	 e	 1	 °	 °
0 0 0 0 0 0 0 0 0 0	 TP a	 o	 0	 10000000000  I      
h
6 W,r V Nr OlflmN	 T T V tl ro P N SW	 ^° P S^ O N T S
^^ O	 '^ O V 0 0 0 0	 O O N ro m M M N N 1Vd	 e e e	 oV^ u V O V O o O p	 Q	 O V O V U O O O O O
^	 1	 1	 1	 1!	 1	 1	 1
2
O
P	 p n cp Pcov
'a	 wmnJ	 ,q T., ,PN W
V O V o^ u a o u p	 W	 .11n T m T M U V U V0	 IC	 o0O O U 0 00 00 0 0 01 0
	 u	 O O0 c
oo 
u Q. 0. O 00 00 00U	 I	 i	 l	 l	 l	 lJ
O
w.
O^^n	 R	 mromuT N
w Itl M	 31^mn.eM
,O m M	 OC	 n O D. 0 .p ,0O V V O DU ON33
	 W	 Mi'mw1M.,UO VOe	 e	 e	 e	 e	 e 0	 0	 0	 30	 0	 0 0	 0	 e	 e	 0°	 0V O O O U 0 0 0 0 0
	 O	 O U O V O 0 0 0 0 0J	 111111
a
ro 4 I
	 u	 oP03.0
om•o
	
.,	 Ic^m ,p MM
-,no,
	116
	
ma^o,FOOOOOO:e3N3
	 +•smNm000a0
o	 e	 0	 0	 0	 0°	 0	 0	 0	 z0	 0	 0	 0	 0	 0	 0	 0	 0	 0OOOODOOVOO	 'a	 000000000rtl	 1	 1	 1	 1	 1
N
e-
LL
N
a
Q
.Ji2
J
9
J
SlU2
2
OV
z
W
u1
i
C
P
Z
v
W
6
f
JW
9
wd
A
J
mQ
m0
s
8
uOLW0
PP
e-
m
N
S
r
mLL
W^J
0V
O
1
0
UO
m pe
D ^
coo
p u,
wW
d W
m d
r a>d
7 ^
= W
dW b
NWto a
w>
^m
ui
LL ^Ia.
844
♦ IT,g OOOOp OOOOOC 0000 0 I
q b b	 6 1I
3? ro o p o u O o 0 0 0 O O u O n a r i
q 0 0	 0 6 6 111
csppopooc00000000^ae,n ^6 b O
UOOOOOOOOOOU p O^ 1 T ST ^, 1b O e b	 I
00000u0000000TTMOOo6 b O
00000 0 0000 0 ^+T 3'^ N 00 OO O b 0 0
O O O O O O p 0 0 N T 3 11 J N 0 0 0 00 0 4 0 6 0
00 V OOOpOm33 S 31"000 jC jg b q 0 6 6	 11
I
b g q 0 0 0
OOOOOOOOAX n 000000"')^. j
q q o	 i
1
8000 V rom3 OPtt`OO V g U V "1 V j4 m b O b q	 1
0000^lmm±^is0000000^^
ouooN3lnaMrou0000u^o•^
g O O q q 6
O V O ro m 3 M Po p O O p V O 0 u O O J
g m m m o
oopmmma0000no^00000ib b e	 1
1
I
OT C
 com p
 V OO V 6 p uOU 'J n'.10 1
m o b m	 r
1
1
If1 W ..n O V O V O O O O V 0 0 0 0 0 U 0 1q O O	 11
I
•o m,A000Oaop000noaNS3 1
m e o	 m m o l
1I
A00 V 00 V p 000 V OOtJ031*` a 1♦ 	 m m m I
of V"OJ'mGm°O O l9tl tl'p Kmm m,pm
1
I
I
1J
N 4
V J<uv^Ji 9.
JC	 ^J Q i JW u^^;Jl.lau
6W N W WN Z ` 24 V V
N W
^ S m
g	 «W $ • R 'A
r'X	 ®aV ^ ° d
o V Q W_•	 T iPI 0 dOf W[( m5 •L{ L b	 d	 J V I W W1rL o16_R	 1.9^aR w1 VOLL_ eQLZV _ NJ_wa
W o V^°^ 6^ W W
^w W A^wJJawab ... a d i J a J i IZ m V O V V ', W Q 4aV•C VKV VI A
W 4
x
=
uQwQOu'LLJDV1 J
m U.
J® 0 IL : 5 Ib rj xi	 S3
	
7O	 3	 M=0 0Z° S° Zzszzzzz-
C6
Cli
W r h m /p .r 'b '9 0_ 'bC R. ^ b cL	 cJ b
ba IL
49
N
g
W
L
_ U
J LL
LL
7 W
u
- u
t O
J
u
Y 1
j K
V U
.1 0
r O
J
r¢ y
w
W }
V LL
.y.. W Q
a J WV W JW _ J
L _J ?
C ^ W¢ gu 'u r
x
LL B .7
.y
G N hV o. f
^ J r
^ u2
LL
^+- LL t2¢ J,`	 8 7 8
00000FIN p10 fi611 0000000
p000-IaroMm.pmmN000OOOa
pf.iOOPoMmmN.'•+000000000
1	 1	 1	 1	 1	 1
Po N N m m m N N 0 0 0 0 0 0 0 0 p O V
1	 1	 1	 1	 1	 1	 1	 1
s 1 .1. ^1 N^00000 V 00000 V
fi l l l l l l
^^^amp000000oo006Nm
N d^ O ro 0 0 0 0 0 0 e O p O 0 0 m t
1	 1	 1	 1	 1	 1	 1
a.olnam00000000poelq.rlel
1	 1	 1	 1	 1	 1	 1	 1
1	 1I A d 11 ^+ 00000000000 N M 3 1
^ I 1 1 1	 1 fi I 1 ^
O W J O 000000000 C OO.p ^O .p
1	 I	 i	 f
^ u^ S N :^ o O p 0 0 0 V o O ca m w w m
1	 1	 1	 1	 1	 1	 1	 1
Ins m0000000pV0O m fiin 'OA
1	 1	 1	 1	 1
.p m V V 0000v00 V Ou ro Yl Ayl
	
1 1	 I fi l l l
I^ 1 N 0 0 0 V 0 0 0 0 0 V O V P I   
1
l oom
 1 I I
O O V O O V O O O O O O± N mfi ; 8fi
:uo^po^-+ooc+p^+roN^ImmNNN1	 1	 1	 1	 1	 1	 1	 1
0 0 0 0 0 0 0 0 0 0 ro m m PI N O C p 01	 1	 1	 1	 1
0000poorommsmmro_0000
	
1	 1	 1	 1	 1	 1	 1	 1
O O V O O O O m q $ d m N '° O O O O V
	
1	 1	 1	 1	 1	 1	 1
P a a P P 0 O m p a o 0O O O O O O O O O O O O SO P O O O O O O O O O O O
e	 e	 ea m e ^ e q q o e o
	
a s o	 ro N ro In	 N
'^	 N M N q f f 8 N O N
O O O C p p O O O O O O OO O O O p O O O O O OO Oo e o o e n o 0 0 0 0 0 0
eO O	 P r P M P P ♦ P n
O O r q M N N ♦ N d ♦ ♦
O 7 O O O O O O O O O O OO O O O O o O O O O O O OO o O O O O O O O O O O O06 N C N	 ♦9N N V M1 P P P N P p	 P .NrN N N N N N N V J ♦ T N q
O O O O O O O O O O O OO O O O O O O O O O O O OL	 O O O o O O o o O O Oa	 s	 e
,n	 o o M a 1•^ m m a n .>
s N v` J m ,p p n o N M1 Pn N N N n d J a .n n m ro
'OJ V 0  O O 0O 0 0 0 0 O 000 0 0 0 0 0 0 a 0 0 0 0
O ^ N n d d ^ m O N O P N+	 m -• nl a	 w P a ro n MJ n N ^• '^ n V M N N M n n
O O O O O O O O O O O O OO O O O O O O O O O O 0 O
c O O O O O O O O O O O O
7 d O
	
N O m d O ,g N ro
n P N O ^' N N m P N ^• '• m
-` v M a M n n M Iv ro n s n
00000000000 00o0000o0000000O O U O O U O O U p O 0 0 0 0 0 0 0 0 0 0 0 0 0 V pc^0000000000000a00000u0000
d r J P a V m P V n N P a m O P N m N N d m N r m mM P V m O V ♦ U M1 P O P a ^• V M1 N P m m r ro M p N m
^ M J V r J d n r n N n g N n M ♦ awn ♦
^00000000000000000000000000000000000000000000000eooeOOOOOO00000000pO0000000000
^ p U ^^ O J N V m W I" a m n a N O N P m P m N a 0 rN S n P M O m r V P r O y N r N a f 8 a N M m O N Pl` J S +d r V V rMrvNn'tlBrJNdgdMN
Onuo00o0p000000000000000o0
O O V O O O O V O O o 0 0 0 0 V O O V 0 0 0 0 0 0 00 o eJ j M 7 r N w O J 0 O n O M1 N N O P M1 r r m r N N NV wu^rveOJaPNaaMmNmgmM1NNNwPPN
ur lrM r T. r N.d ^`rMN.y M 8 NNdgn^1N
ouoPa0000auov0000000u00000P V V O'J O O O O J U O V U O O O O V p V 0 0 0 0 0ODUOV000000000000000000000
r J P N r N P N O N r N J a N M0600
 a 8 r O m V MS N r M r N m r r m P a u`m MVP ♦ N N m w P a O mJ r N r V r N '^ N r N N M N M M r J r j N ♦ q ♦ d N
O V O V O O o V 0 0 0 0 0 p O O 0 0 0 0 V O p u 0 0OuoVOOVU0up000uVOU00VO0oOV0
.}POVaaaNMwmosa-+arooaMNOOanup V .^ J ^ O J m P U N P P M m M N r n P ♦ O m M1 0 rld-`n\rnNNrrNNNMMMMNMNNMBMaMIa
O V O V O O V U O V O O V •^ V V O U O O O O U O O VOOOVOOVOOVpO00VO0u0000VOOV
o00000000opO000000000000p0
N N r d M .a N m m N N N P a N M a P M r n P m r m mr V N u^ m 9 9 M P P a O d M m M N V m P M1 O n a 40.M r n< r .a s N r N .a N N n N n y N N N n J n N r a
OOOOmp
r O
• eWN MN^ f
r
r d 81.1 M PP
u u
N r
4 6 ♦
^^roQONowm 4
4 V n 28 a0rw••r
uzrw
K NO ^v wWWBO
O V W OW W V ^
au^^Q
a;mw
50
q N P	 a P
	
M	 N	 n	 r P	 M1	
^	
n
O	 O	 q	 P	 r	 N	 P	 O	 ^1	 N	 m	 dN	 N	 M	 ♦ 	 N	 d	 N	 m	 a	 a	 d 	 P	 M1e	 s	 rs
r	 a	 °e	 N	 mr	 ^
r
M1	
^ a rr	 1	 1	 ^•I	 1
Pr	 O	 N	 ^	 P	 ♦♦a 	m	
^	
a	 P	 N
^+	 O	 O	 P	 P	 P	 P	 O	 .•	 IVe m	 O	 ♦+ 	 Iv	 o	 J	 a	 ^	 ^	 w	 NT	 S	 P	 n	 ♦ 	 N	 q	 m	 P	 w	 T1	 1	 I	 ^•	 r	 r^ i
N	 P	 P	 O	 m	 f	 O	 N	 O	 m	 d	 a	 'L
•11	 O	 P	 N	 P	 P' m	 a	 P	 •	 N	 N	 Oa	 N	 d	 d	 a	 d	 N	 N	 a	 n	 M	 N
p
O
r N N r p1	 ro	 N	 J	 m	 1	 P	 Ot	 1	 f	 r	 r	 1	 1
w	 A	 P	 r	 n	 N	 "	 •	 P	 P	 a	 aP	 P	 J	 m	 r	 ♦ 	 O	 P	 ^	 J
m
P
m	 u	 v	 O	 P	 V	 O	 O	 o	 s	 x
•P	 r	 ro	 w	 o P	 r	 w	 m	 r	 p	 T	 o
.N•.r	 n	 1	 a	 P	 y	 P	 N	 Or pr	 1	 1	 I	 I
a	 N	 o	 m	 a	 N	 n	 r	 ,.	 M	 +.	 P	 T
s` 	 i	 ^m	 m	 m^i	 a	 8	 +`	 ;	 i	 o^+	 n
•	 e	 ee	 e	 •
r	 ^	 o	 s	 ^	 °aa	 a	 m	 s	 o	 -PI	 nr	 I	 I	 1	 1	 1
n	 N	 O	 m	 d	 d	 N	 O	 N	 d	 O	 ^^N O	 M	 m	 m	 r	 f	 P	 O	 w	 ri m	 m	 m	 m	 P	 P	 P	 O	 P	 ?	 ?Jn0	 0
D	 9 N	 P	 a	 m	 P	 N	 M	 N	 YW m	 n	 w	 P	 t	 n	 n	 P	 n	 N	 ww ..	 1	 I	 I
m	 orV	 U n O r N P ♦ M1 a N m M P r r P M N N Y ^` a r N P O wV r m P r ♦ g r m m P N ro N N O M1 w V N a m M r V M 5 mO N a M J n ♦ M g n M ♦ n d Ml ♦ N ♦ P d w j m N 9 n W
g	 a NmONUeOaOdnONNOdNOPwNmr?"Vs O mrnMn^IanwmPP f ♦ rrNP	 mNPNN"1N
'^ r	 r	 rr r ^le	 s	 r	 1 1	 l	 1	 r 1 rt w t iY qt	 eO ^ NOON'odPaNDnOrNranJ'n NPUP.9rMa P ParM ♦ oPwoN g roao r M •n oNPNroJW M1 P P P m P m P m m P m P m O N O N P N P N P n'J ag o	 eo• +^pNOONO ♦♦ N.mO+eNNraMI••NinVPmNOrO g Nn9M ♦ ^p V OaaNNPM r ♦ r t,` 1 Na OW
r
N r ro r	 r r r r r .a r	 I r	 r N r	 -	 11O 1	 I	 l	 I	 1	 1	 1	 I	 1	 ^JW N r O g m N a P a P N r O n ro'n n f N ro P U P 9 r yP	 m	 PNJ O a r	 m P N N N i P	 P t i J m M r O a P 	 a 1IPP N PNf NdNdRId mFIM MNMINmNPNM1dPaPJr
^ O N^ N j m m V N ro+ M1 g O r P r ♦ a P a P V? O" mm	 <	 aMNrrd.rorllrOrowmP^rralMp M1r ro t	 c l r	 Po	 r ro r	 r lP 1	 1	 1	 1	 1	 1	 1	 1	 1	 iN rw rW r r N P a '- m N M1 w P m r O w N N a n a r m P o^ v n
•d	 r yq ♦ O PM1'J' ♦+D rnPPmmdn.VNyPaPrV?V	 ^^ P O^ O M1 P r W r P r m m m O r V r Y N P N P N VW	 O e•	 a	 e	 e	 e	 e	 e	 9	 •	 e	 eaG	 a PP•^nNrowaNPw ml^P eoaasum•^-' +•mrpP P g P N P r n P O N r r 1 r M a :V N P r n I r l mW r I N l r	 I r l .+ 1	 1	 1	 rrN	 ...••	 r	 1.i 1	 1	 1	 1	 1h
LL r N P J P m N m P V V m P a P a N m P p P P r" N'nO	 ^• O N N ro N P r m m ♦ n• m A r P ♦ w ro ♦ O r ro T N a 9V N N N N ro ♦ P d ,o a e N m m ^ w N g N q N P J r J PN e	 o	 0	 o	 e	 e	 o	 0	 0	 o	 e	 e	 o
w maroM ♦ rw ♦ pdM1r000nmP ^'^mMawa a'tl°
'R n r M P m d w P N m m r MI ♦ M N O l g q ♦ N r r ^ d
.J	 m O
W m W ONN M1 O J m r g m O M m d N P N V P d a	 '•I O r M 9 0W Po J a O P O ro O ro P N O r O r O r r 0 m O m 0 N O N? N
as V ^ o	 e	 e	 o	 o	 e	 o	 0	 o	 eW.. N•`•PNOOn ♦ PPPPoroM1mropndnmronN ♦ Ps ♦ mnm-ew roron r a	 P g oNcroP	 roaosNtl• 'A^ 1	 I	 l b l	 1	 1	 ^ I	 I	 1	 I roNrt	 l	 1
i
Oa"4PN wNP
w w O B m a B 8 T P
a+1°+ro'boro+BA0 o e o e e o4CIpOpppppp
1	 1	 1
e o	 a	 e o 0
*coo 0 p p 0
51
m m r m r r r r m m m r m m r r r r m 11
T P+ m O w m N N P
a r P O T P P N	 TPr- a m r a ..pp T m^
Po T w T P T P T T 1p
O A m O pp d N ro°• N 1	 I1+ 11\ B m O r N T 8 y+ T Po m O ro d+ d: l6	 1	 1	 1	 1	 1	 O ♦ 0 4	 1TTNN rp ^VNAA P A T_ .O + O P P NPNPoOmroTN^r 1	 0• e	 1	 1	 1	 1/	 1
0 0 0 0 0 0 0 0 0
1
.g
O O O O ®° 0 0 0 0
171111
1	 1
IB e roOrPoTT+TTNromOroNAAI
l	 e e e	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 e e o 0	 1
1 ^^momn)TTTNm-o_ p o m T w.pw iFPm..rB ro_NmP
-J F T P• A 	 P dmwNO'NOOmm e e	 1	 1	 1	 1!	 1	 1	 1	 0 0 0 6 0	 1l	 1m o 0 0
N
y r V P .p T m m P m r m+ P N P P m 0w A N T P 0 N N N 1	 ^
.° p vrP1N A1P +TmOmT wAa	 o 0 o e	 0 0	 0^ 1 1e	 0	 e	 o	 o	 eO O p 0 0 0 0 0 0 0 0 0 0 0 0 0 p O O O 1I Po Po N T M T Po ro 0 0 V O m ro T T d T ro)1 1	 6 4 e ♦ e 0 ♦ I1	 1	 1	 1 1	 1	 1	 1	 1(	 1 1i1	 1	 1	 1	 1	 1	 1
1
8 .♦p +	 T ro m m O O m m r T T T ®O m l
1	 1	 0 6 0 0® e	 1 1d).+ + N P N O P O A + N m O N M ro ^° ro P 1	 1	 1	 1	 1	 1	 eP r N r sN .. oa-' roBlaooArmPA
o^c^ enn+PAiNo ro1N\Ibo^roe^min.	 o	 0	 o	 e
-
i	 1N	 w	 Mr000m m ro M+T•ro ON r^ 1
oco^000000 ooeo^oe^e4o Il^ltll	 oeeeoem	 111
1I	 1 1	 11
j wAwBNmpm:d N l°I B •'\BroO r Td 11	 1	 1	 1	 1	 1	 e 0 e e 6 {. e 0	 1	 1	 1;N "J M w F F O w ® + m m P O T P P w P N ; 1^ r 9 P rv^ J) P P P P w N A A m r T N m 1
^.fm 0	 P ry d O P 3 NOr ,^-J .\T TrOr N A O T A m a w O Pm000rTdwdw '	 AN	 T.IOmTdBa+Tm m T	 w 1
ooc00000lao p0000^°o oejo
'^11^11	 +ewe +eoell^l^
1
1
IAAwTNmONd\PA^Trooro8nA1
1	 1	 1	 1	 1	 1	 a	 '• e ♦ 	 e o	 1	 1	 1	 1
1m^ r' ^ A a O P N N N P m T T r w m p ro 1 1/' r. a s r F a	 AT TOaNm,p O A AN'^ mwmPOOd^iTV TBass
Nh 11 ^'; '; NOO	 0O1d•0 / ;O	 ^
-+rNT,p mNONM z O O	 * J	 6
a°	 07 7
	
0 ^J O p O G t] °	 o	 ep C O G C	 C O C C
/	 1
Wm 1
1 AwsNOvT+01°wroV.°NTwAA
LL 1	 1	 1	 1	 e e e Abe a	 1	 I	 1	 1	 1	 1	 ^
LL 1	 ^
+nrNNOrvn\NrNr	 r N'um APP+p N m ON TPPTMO,proPNB
WVV
1
U\?TrrT++d+TrOmT+NAO1m
P V	 vowm m NFT
v	 wo
m P r P d N O ro T P ^	 i	 1	 1	 1	 6 0 e 0 e e e ♦ 	 1	 1	 1	 1	 1	 1;
e •naNaNp.r M B OONNTTTNroro O 1 10	 0	 o
7 0 0 0 O O O O O
1	 1	 1
tt
e°	 o	 e	 e	 e	 e
O O O O O O V O 0 0
1	 1	 1	 1	 1!	 1	 1	 1
°
r
1
1
1	 11+ PI r O ro	 N+ T ro N m V m ro+ w w N l
s
if
	
1	 1	 e^ e m F e e e	 1	 1	 1	 1	 1	 1;W 1	 1
1
arNP F NMPmr 3C PI`pPmN roAmd 0m0 ITroOroTdTNm0e000mr\.•wANImNn\OT a y s^ AT Z rommwmPl°T n`8 ° 1	 1	 1	 e e o 6 m 6 e	 t	 l	 l	 1	 1	 I;
N'1\^ O wTrdNryOOTV s >r 1or1s BOBna s
	
r T B N m _ r_r... d 9 1
1O O V O O O p V O O
.
0000GOOpOV a VLL j m p m.wTTmrm00°° m ro T Sa + B 1e	 o e m e F	 1	 1	 1	 1	 1	 1	 1	 11	 1	 1 dW 1	 1	 1(	 1	 1	 1 1= m 0 ;/	 e	 11
z
=^
r
1roTaTTn1°OOOONPoTTTNroroI	 sN V P OPOFU\A+ Y n\romuTroroArP m e.i 1 9 0 0 0 0 e e	 1	 1	 1	 1	 1	 1	 1	 1	 1oumT r\N r^Bro o +NTPmTroT'aT 1- as 1PNNdOrTro er b PpWpAABA'nT ed 7 1	 e1F J+ M ro O N+ N Ae	 o	 e 7Q T B T P\ ro m 0 n:+ do	 0	 o	 e	 a	 e dW L WS 10	 o	 e	 e	 oO V v O V 0 0 0 0 0 e	 0	 eO t^ O O Q 1 0 0 0 0 P 10\ANe T^°OOmmee lyTTTNmO r r 1	 N'	 e e 	 e o	 1	 1	 1	 1	 1	 1	 1	 1	 1	 o e	 lP A M 1
m pa Na AAwroomNNT T TTPom°proo^1 1 1	 e e	 WOvwdwPll\roN P VI OOrV+ABTrodIB b', b. ofd:U l e m o e	 1	 1	 1	 1	 1	 11	 1	 y1000a+roAmmA W NT+TT+TOGA °a Wae 1	
'-1'^A•.+PNPPPTTp'm BmOONS Q'° ® mpBOB+PmTpB TromOmBNB LL X00US 1 ^'IBBNOmNTB	 BTNmOmBN+I1 1
	
O Fee 1
	
Oe	 o	 o	 e	 o	 0	 0	 °
r O O O O p O O p C P 0	 0	 0	
0	 0	 0	 0	 0	 0	 00 0 0 0 0 0 0 0 0
Q e>• a ;	 e o e o	 1	 1(	 1	 1(	 1
w
1	 1 1
K ;Q
a _
1;
Iemm__ ___m eemr_rr_ri	 dHf
OONamPNro1PP
O P+ r O O N d A A
m
d
r-
aJ
V
a
a
bsN
Jrm
r
J6
DISTRIBUTION LIST
Coples
NASA Headquarters, Washington, D. C.
Dr. John R. Porter, for SAR Program Chief 1
James F. Seitz 3
Col. A. P. Colvorocesses, Chairman ,  Photography
Instrument Team 1
Miss Winnie Morgan, Technical Reports Officer 5
NASA/MSC-Houston
Leo F. Childs, Chairman, Aircraft Coordination 1
Ed Zeitler, Data Center 20
Charles M. Grant, Jr. 1
Bill Hand 1
Norman G. Foster, Manager, Earth Resources Aircraft
Program 1
Olav Smistad, Org. TF3 1
USGS, Washington, D. C.
William A. Fischer, Research Coordinator 1
W. D. Carter, Geology Coordinator 1
A. C. Gerlach, Geography Coordinator 1
W. Sibart, Cartography Coordinator 1
C. V. Robinove, Hydrology Coordinator 1
R. W, Fary, Chief, RESECS 1
W. R. Hemphill ., Chairman, UV Instrument Team 1,
J. D. Friedman 1 -	 ; ••i.
R. H. Alexander 1
USDA, Washington, D. C.
A. B. Park, Agriculture/Forestry Coordinator 1
NRL, Washington,
A. G. Alexiou, Oceanogra.,nhy Coordinator 1
Others
R. N. Colwell, University of California, Berkeley 1
R. J. P. Lyon, Standford University 2
R. K. Moore, University of Kansas, Chrm. Radar Intro Team	 1
D. B. Simonett, University of Kansas 1
D. B. Slemmons, University of Nevada 1
J. Quade, University of Nevada 1
J. Lintz, University of Nevada 1 r
F. Barath, JPL, Chairman, Microwave Instrument Team 1
J. E. Conel, JPL 1
J. F. Cronin, AFCRL 1
W. Vest, IIT Research Tmstitutc, Washington, D. C. 1 '"''
ra
53
i
NASA Grant NGR-14-007-027
N.U„
Report #	 Title MSC Data Bank # STAR #
1
	
Interim progress report
	
NR-09-00-000-00009
3-31-65
2
	
Semi-annual status report
9-30-65
3
	
Semi-annual status report NR- 06-00-000-0OG20
3-31-66
4	 Aspects of geological 	 NR-09-00-000-00011
sampling at test sites
5	 Preliminary details of	 MR-08-DK-019-00010
sampling locations at
NASA Sonora Pass Test
Sites California
6	 Semi-annual status report NR -06-00-000-00030
9-30-66
7	 Statistical problems in- 0 -09-OC-000-00035
volved in remote-sensing
of the geology,
 of the
lithosphere-atmosphere
interface
8	 The general linear equa- NR -09-00-000-00036
tion in prediction of
gold content in Witwa-
tersrand rocks, South
Africa
9	 Semi-annual status report NR-06-00-000-00031
3-31-67'
i0	 FORTRAN IV programs to	 NR-09-00-000-00284
determine surface rough-
ness in topography for
the CDC 3400 :omputer
11	 A program for the rapid 	 NR-09-00-000-00052
screening of multivari-
ate data from the earth
sciences and retote-
eensing
16 Variance of some selec- NR-09-DK-998-00181
ted attributes in gra- (NASA-CR-101747)
nitic rocks
17 FORTRAN IV CDC 6400 pro- NR-08-00-000-00080
gram to analyze siibsux-
face fold geometry
18 Semi-annual status report
9-30-68
19 NASA G;ological Test Site (NASA.-CR-97790)
#126 rargnette-Republic
Troughs., Michigan: Report
on photographic imagery
obtained on Mission 72,
May, 1968
20 Relict diagenetic tex-
tures and structures in
regional metamorphic
rocks, Northern Michigan
(NASA Geologic..,	 Test
Site # 126)
21 A FORTRAN IV program
for two-dimensional
autocorrelation analysis
_F
of geologic any°. remotely-
sensed data
N69-30686*#CFSTICSCLO8G
n
N69-12097*#CFSTICSCLO8G
L
54
N.IT.
Report #	 Ti':le	 MSC Data Bank #
	
STAR #
12	 Two programs for the	 NR-o9-DL-019-00067
factor analysis of geo-
logic and remote-sen-
sing data
13	 The geology of the lower NR-09-CN-126-00068
Precambrian rocks of the
Champion-Republic area
of Tipper Michigan (NASA
Test Site 126)
14	 T'ne geochemistry of the	 :l3-09-DL-019-00073
Fremont Lake quartz moa-	 (NASA-CR-90048)
zonites and associated
gross, HAS4. Sonora Pass
Geologic Test Site.,
Sierra Nevada ., California
15	 Semi-annual status report
N68-1ol80*cSCL 08D
